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Effect of Berberine Combined with Evodiamine on Migration and Invasion of
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[Abstract] Objective: To observe the effect of berberine combined with evodiamine on the migration
and invasion of colorectal cancer HCT116 and RKO cells and to explore the underlying mechanism. Method :
cell counting kit-8 (CCK-8) assay was used to examine the proliferation of HCT116 and RKO cells treated by
berberine (30 wmol-L"), evodiamine (0.8 wmol-L"), and combination of two (30 wmol-L"'+0.8 wmol-L"),
respectively. Scratch assay and Transwell assay were employed to detect the migration and invasion of HCT116
and RKO cells treated with berberine, evodiamine, and the combination, separately. In addition, the protein
expression of epithelial cadherin (E-cadherin) , neural cadherin (N-cadherin) , phosphatidylinositol 3-kinase
(PI3K), and protein kinase B (Akt) in HCT116 and RKO cells treated with the berberine, evodiamine, and the
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combination was respectively measured by Western blot. Result: Compared with the blank group, berberine
alone and evodiamine alone had no significant inhibitory effect on the proliferation, migration, and invasion of
HCT116 and RKO cells, while the combination showed significant inhibition (P<0.01). Berberine alone and
evodiamine alone had no remarkable influence on the expression of PI3K, N-cadherin, and E-cadherin in
HCT116 and RKO cells, but the combination significantly reduced the expression of PI3K and N-cadherin (P<
0.01) and increased the expression of E-cadherin (P<0.01) in HCT116 and RKO cells. Evodiamine alone also
significantly suppressed the expression of Akt protein in HCT116 and RKO cells (P<0.05), but the suppression
was weaker than that of the combination. Conclusion: The combination of berberine and evodiamine can
significantly inhibit the migration and invasion of colorectal cancer HCT116 and RKO cells and the two show
synergy. The mechanism is the likelihood that the combination down-regulates the expression of PI3K and Akt.
[Keywords] berberine; evodiamine; colon cancer; cell migration; cell invasion; phosphatidylinositol 3-

kinase (PI3K)/protein kinase B ( Akt) signaling pathway
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fie @ 3 30 HCT116 #l RKO 40 Jifd 1Y 14 %l i )
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Table 1

HCT116 and RKO cells (x+s5,n=3)

Effect of berberine and evodiamine on viability of

A 0% 77 /%
28 51 e ¥ /umol - L7
HCT116 RKO
2 HA 100.00+6.20 100.00+3.50
/NBEDE AL 10 97.60+5.23 98.55+0.60
20 98.56+4.29 96.16+0.34
30 96.00+£0.44 95.68+0.68
35 85.78+4.59 76.23+1.70%
e 100.00+0.03 100.00+0.29
ES X 0.1 98.47+0.25 96.86+4.60
0.4 95.93+2.42 97.61+2.35
0.8 94.03+1.16 90.85+4.46
1 78.89+4.17% 85.33+3.70"

525 A4 VP<0.05,2P<0.01(F£ 2-% 717)

3.2 /NBEGHS SR AR BRI N 40 T B RE T i R
M 528 H A HE A, /N BER ZH (30 pmol- L) R AR
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xK2 WHEEAN HCTI16.RKO fE BN (x+s5,n=3)
Table 2
HCT116 and RKO cells (x+s,n=3)

Effect of combination of two drugs on viability of

2 A IE J1/%
25 e ¥ /wmol - L7
HCT116 RKO
SR 100.00+2.36 100.00+4.75
7INBERR 4 30 83.50+1.85 97.21+5.77
ES T aE 0.8 86.22+6.32 96.21£0.51
e 30+0.8 56.04+9.91% 65.18+4.34%

B 2 (0.8 wmol- L") X HCT116 J RKO 41 it &1 I
AR TCW S, 9255k A (3040.8 wmol- L) fig
L E M HCT116 M RKO 4 g i %1 9 i & % (P<
0.01). WER3 K1,

Sl e, AN BER 4 (30 pmol- L") | 5%

HCT116

24h

on Bl e e !

24h

A B
B 1 WZE A HCT116 . RKO 40 i 3 # Bk 71 19 5 M (18] 8 W 3BT, x200)
Fig. 1 Effect of combination of two drugs on migration ability of HCT116 and RKO cells (inverted microscope, x200)
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M 525 FA S, NV BERR ZH (30 pmol-L7") R4
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il HCT116 K RKO 4t Ml i) 2 B A~ % (P<0.01) o Il

F3 WHE A HCTI6.RKO MMEXIR R E RN F M (v+s,
n=3)
Table 3 Effect of combination of two drugs on wound healing

rate of HCT116 and RKO cells (x+s,n=3)

YRS E/%
2 51 )% /pmol- L
HCT116 RKO
sk 39.22+3.14 50.07+2.93
/N BEfE 21 30 33.03+2.79 49.07+4.34
R 0.8 31.53+1.92 49.56+3.62
e E 30+0.8 3.90+1.217  13.30+1.84”

B 2H (0.8 wmol- L") % HCT116 K& RKO 41 Jitd i #
AN KT WY G5 e, 7 24 K (30+0.8 pmol- L) fig !
F P HCT116 J RKO 41 i i 3 52 4~ $0(P<0.01) .
L2 £ 4,

*=5. K3,

3.4 /NBEGE 5 24 8RBk A X 4 il E-cadherin

N-cadherin \PI3K Akt & [R5 525 14

He %, /N BE B 41 (30 wmol-L') | R 48 B ml 4

(0.8 pmol-L") X} HCTI116 K& RKO 4i Jfi
- 101 -



528 £ 24 1
20224F 12 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 24
Dec. ,2022
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A

s PEREERY
1 "4!1 feit

TE A2 F BN ; CL R AR BT ; D. W25k A (1 2 18 3 1))
B2 MZEE A HCT116.RKO 4 i1 iE % B 71 AR5 (1] & 308, x200)
Fig.2 Effect of combination of two drugs on migration ability of HCT116 and RKO cells (inverted microscope, x200)

®4 WHBAN HCT116.RKO AT N BMFIN (x+s5,n=3)
Table 4 Effect of combination of two drugs on migration number

of HCT116 and RKO cells (x£s,n=3)

£5 WHEAXHCTI16.RKO ARFEM MMM (x+s5,1=3)
Table 5 Effect of combination of two drugs on number of

penetration patterns of HCT116 and RKO cells (x+s,n=3)

28 it 3 B AU A 2 it 25 A 04
20 5 e ¥ /wmol - L™ 211 5 e /umol - L'
HCT116 RKO HCT116 RKO
s 39414264 4074+129 K 5230+144 4 602+143
/N BEGE 2H 30 3 667+237 3 936+60 JINBER 4 30 5089+124 4231+175
B ¢ 0.8 3 637+158 3 876+61 e I X% 0.8 4 820+59 4 143+150
[GER S ES 30+0.8 19784125  2942+82% GESE 30+0.8 2639+2907 2 64542267

E-cadherin ,N-cadherin . PI3K 25 [ (1Y) 32 ik T &2 Wi , 5
24 1k 1 (30+0.8 wmol-L") B & ¥ I 8 HCT116 K&
RKO 41 jfg 'f E-cadherin £ [ 3% ik (P<0.01) , T~ I
N-cadherin ,PI3K 5 [ 35 (P<0.01) ., [6 BT, S5 8%

HCT116

RKO

B3 MWHBAN HCTI16.RKO AREEEE IR (45 %%, %200)

B 2H (0.8 wmol-L") B8 2 M il HCT116 & RKO 4
Jit e Akt 2 11 3 18 (P<0.05) , 3 Al 3 il 45 FH /N T B
Z5HK FHZH (30+0.8 wmol- L)% HCT116 K RKO 4 fifs
Akt A F£IE(P<0.01), W6 . F7. K4,

Fig.3 Effect of combination of two drugs on invasive ability of HCT116 and RKO cells (crystalviolet, x200)
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#x6 MWZHELAY HCT116 41 PI3K.Akt.E-cadherin,N-cadherin B B RiEHI M (x+s5,n=3)
Table 6 Effect of combination of two drugs on PI3K, Akt, E-cadherin and N-cadherin in HCT116 cells (x+s,n=3)

2 53] e % /pumol - L PI3K/B-actin Akt/B-actin E-cadherin/B-actin N-cadherin/B-actin
25 H 4l 0.95+0.01 0.97+0.03 0.98+0.01 0.94+0.02
INBEDE A 30 0.96+0.01 0.96+0.02 0.98+0.01 0.94+0.02
P ya 0.8 0.97+0.01 0.84+0.06" 0.97+0.04 0.91+0.04
ESE 30+0.8 0.59+0.01> 0.62+0.04> 1.21+0.01% 0.59+0.01>

=7

7 25 Bx A 3t RKO A A8 PI3K Akt.E-cadherin,N-cadherin & B & &

G50 (x+s,n=3)

Table 7 Effect of combination of two drugs on PI3K, Akt, E-cadherin and N-cadherin in RKO cells (x+s,n=3)

215 e BF /wmol - L™ PI3K/B-actin Akt/B-actin E-cadherin/B-actin N-cadherin/B-actin
2 HH 0.96+0.02 0.97+0.01 0.96+0.03 0.98+0.02
N BE B 2 30 0.95+0.01 0.95+0.01 0.98+0.01 0.95+0.02
T B 0.8 0.96+0.01 0.80+0.02" 0.98+0.02 0.93+0.01
25 3% F 41 30+0.8 0.44+0.02% 0.53+0.04% 1.33+0.04 0.47+0.03%

HCT116 PI3K

A B, BTSSR R R S R B

——— — 13 kD2

Akt
R —— 610
- s

135 kDa

N-cadherin

E-cadherin

it --- —

56 kDa

Neadrerin IS . S 125 Da

G S SSSS s 135kDa

‘m ko

A B C D
B 4 HCT116.RKO 48 ff f1 PI3K. Akt, E-cadherin, N-cadherin
ik
Fig. 4 Electrophoresis of combination of two drugs on PI3K,

Akt, E-cadherin and N-cadherin in HCT116 and RKO cells

E-cadherin

B-actin

4 itig

45 H e R AR S e B e sz Z T R (2 B
Bk s A #2495 e B8 AR TR
BN . RIEALEHE 32 6 D H AR5 B ALY 3 A7 45
AT 25% 14 10390 465 1 it 8 A2 AR R 3 AR N R AR R A%
—H R, & ARG S AEEAF RN 10% 4

B

BEAEAF 58 22 W], /N BE B RN 5 2 B9 B 05k 5 24 %
T 40 B e A% R PV AE M D R VE o R 9% & B /)N BE
B 5% 2 BT A I & FH 24 5 nT LA B[R] 3 2%, 9 B AT LA
i 5 I 5 PI3K/AKt {5 5 38 1 il A H 98 SGC7901
20 M A b R T AR DL R n] DL e R 4 AR
i (MMP) 311 ] B16F-10 5 (5 K98 19 R 28 5T #%
fil 312 TR) HSF /0N B i T SR 2 B K A ol A mT LA A
il LR g A R A2 28 S R RS SR /N BE A AN S
2 BRI G T X 25 M e O B v R BEAT TR N IR
o ARBESE AR T T /N BB AN 5 A B Ak A il
FH X 45 B e 5 B W sg o g5 R R, ) BE R 4
(30 wmol-L™") BB HH 41 (0.8 wmol- L") X 4% 7 I
HCT116 .RKO #f A 35 A 7= Az 2% 3 240 M (9 45 L AEL 7
25 20 (30+0.8 wmol- L) IF A A fiE i 2% 40 ) 45 1
i HCT116 . RKO 2 M 5 56 g 7 , 1M1 5 X 25 7 9 44 A
HCT116 .RKO {228 iE#% fig 71 i 41 il £ FH A B
FH/INBERE, | 5% 2 B 0tk 35 14 0 o 1% 45 SR AE 40 LK OF
TIE ST /0N B BRI SR 2 B e B R LA 0 ) 45 i g 2
kg 4228 GEBMIER .

PI3K/Akt {5 5 38 [ 2k V8 55 il 98 40 i 1) 5 £ 34
BT R AR 2B R AT R B VAR OGN . BOE S Y
PI3K, fig i fk PIP2 [ 3 {37 72 JE W 2 1k A= Bk PIP3, A=
B PIP3 38 24 55 — {7 fiff , [W] i) 41 5F PDK 1 Al Akt 25
FE R -, 33 Akt dE AR T AR S B Akt R (H
A DL b R A0 M RO A 5 T AN 8 L 38 AT LA
i T E-E5 R K B-3%E B A 9 A 5T 5
M P LB S EMT &A1Y L TEARSE b,
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BERF 2 (30 pmol-L") (R A BIA 21 (0.8 wmol- L") X
25 i 9 HCT116 .RKO 41 it E-cadherin ., N-cadherin .
PI3K . Akt Y 2 1 £ 35 3% JC BH S 16 L, 1fi 75 24 3K
(30+0.8 wmol-L™") fig B4 & #11 il HCT116 . RKO 4 Jifd
t PI3K . Akt, N-cadherin [ % 1 % i , [A] i} _E 34
E-cadherin [/ 25 [ % ik o [7] B A B 58 40 & PR, 5% 26
BE G 21 (0.8 pmol- L)t GE 8 1 il 45 7 88 HCT116.
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