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Study on the synergistic effect and mechanism of curcumin combined with zerumbone on the biological
behavior of non-small cell lung cancer cells

LIU Jiaxin, ZHANG Yun, HUANG Huixian, LI Jianfen, YAO Zhixin (TCM Pharmacy, Pharmacy Department,
the First Affiliated Hospital of Guangzhou University of Chinese Medicine/Guangdong Clinical Research
Academy of Chinese Medicine, Guangzhou 510405, China)

ABSTRACT OBJECTIVE To investigate the synergistic effect and mechanism of curcumin (CUR) combined with zerumbone
(ZER) on the biological behavior of non-small cell lung cancer (NSCLC) A549 cells. METHODS CCK-8 method and Gin’s
formula were used to screen the optimal concentration combination for synergistic effect after the combination of CUR and ZER.
The cells were divided into blank group, CUR group, ZER group, and CUR+ZER group. Flow cytometry was used to evaluate cell
apoptosis, and clone formation experiment was used to evaluate cell proliferation ability, scratch experiment and Transwell
migration experiment were used to evaluate cell migration ability, and Transwell invasion experiment was used to evaluate cell
invasion ability. Western blot assay was used to detect the protein expressions of phosphorylated phosphatidylinositol-3-kinase (p-
PI3K) , phosphorylated protein kinase B (p-Akt) , and vascular endothelial growth factor A (VEGF-A). RESULTS The half
inhibitory concentrations of CUR and ZER on Ab549 cells were approximately 16 and 12 pmol/L, respectively; the drug
combination of CUR 8 pwmol/L+ZER 6 pmol/L had the highest efficiency enhancement index, with the cell proliferation inhibition
rate of (77.41+4.16)% , indicating the most significant synergistic effect. Compared with the CUR and ZER groups, the cell
apoptosis rate in the CUR+ZER group was significantly increased (P<<0.01), while the cell clone formation rate, cell migration
rate, the number of migrating cells, the number of invading cells, and relative expression levels of p-PI3K, p-Akt, and VEGF-A
proteins in the cells were significantly reduced (P<<0.05 or P<<0.01). CONCLUSIONS The combination of CUR and ZER has a
synergistic effect, significantly promoting the apoptosis of NSCLC cells, and inhibiting cell proliferation, migration, and invasion.
Its potential mechanism may be closely related to the inhibition of the PI3K/Akt signaling pathway, thereby down-regulating the
protein expression of VEGF-A.
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J& , BALINA CCK-8 i 5iE & , 7 8 2 h, i A EAR (T
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A E 8L, HU2.17 TR Xt KA K301 Y 40 i, 4%
1 X 10°4>/mL Bl 2 mL #2750 %8 6 FLAR , 77 240 B ik 13 0t B
J B B b IR 5L | 45 A ¥ 5 A AR L R B 25 W0/ ) B 1 7
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Z2UHHIEL
2.7 #Aa R PIBK/Akt {5 518 B4 4HH X | B RIEHIHE

K ] Western blot 36 K il . F2¢ B “2.37 i 4321 25
25/ 500 HEAT A LI AL R . SR, A A R

THEZD; 2024455 35 B4R I

RURE L SR WO VW e AR AR M, R
FE b 28 10% ~+ e S IR 408 - 2R DN s P P 2 e P K 4

B R 2 RAm IR OB & R 4] 30 min, B
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A CCK-8 SEgn 2 AL , 4 CUR(8.,16 .32 pmol/L)
F1ZER (612,24 pmol/L) f4 AN [R] ¥ & 41 & Bk 52 490 1l
AB49 Yl ML 1% 3 P R R . S5 R R (1), CUR 8
pmol/L+ZER 6 pmol/L,CUR 16 pmol/L+ZER 6 wmol/L
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pmol/L X #E2H 5 (1) CDI¥TE 1.15 DI, $27R  Be 4l A %
AB549 24 i () 20 M % T i AR I A R R . o,
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ZER41 CUR+ZER 41
A AN R S AR (X 100)
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A AHEAZ R Y 0 R (4 R Y fa, X 25)
a: 52 A4l A, P<0.01;b: 5SCUR4LELEE, P<<0.01;c: SZER4 H#E, P<<0.01,
E5 CURTIZER B A4S ZERI M

3.6 CUR#ZEREx 3t PISK/Akt {5 51 B B9 841

52 U4 H# , CUR 4 . ZER 4 . CUR+ZER 2H 2 Jifd
1 p-PI3K . p-Akt, VEGF-A 8 H B AR A 7K1 1 2%
Rk (P<<0.01) ; 5 CUR 4 . ZER 41 H. 4%, CUR+ZER 41
Y g p-PI3K . p-Akt, VEGF-A 5 [ il A X 26 1k 7K -1
TR (P<<0.058 P<<0.01), 45%-VLK6,

[ 300

p-PI3K | |85 kDa
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p-Akt l_— _— |60kDa 2 200
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VEGF-A | —_— _|23 kDa %
: £ 100 abe
. ] A
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s § g i¥ ® W W LE
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FEE(x +s,n=8) HIEE (x +5,n=8)

a: 523 4 A, P<<0.01;b: 5 CURZH [b4:, P<<0.01;c: 5ZERZH
F#, P<<0.01;d: 5CURA 4L, P<0.05;e: 5ZERA [L4E, P<0.05,
El6 CURFIZEREEFEXT PIBK/Akt {5 218 B A 220

4 itig

CUR F1 ZER 43 A Ry 22 8 FI3K 22 19 32 24 R0
g3, RS NSCLC HA /e ™, Aot | S
it CCK-8 S5 3k A5 T CUR \ZER il X} A549 4 it ik /1
AR IR BE o TRl kSR FH 48 TG 28 53 24 W Bk FH &%
R 458 75, CUR 8 wmol/L+ZER 6 wmol/L ZH 4 ) CDI
K, R A A U RIVE A o A A S 56
TR TE B SR 25 S R , 5 CUR 41 . ZER 41 b4, CUR+
ZER ZH A Mo 8 T 38 10 25 T a2 M e B R iR Bl
i, W] CUR F1 ZER 3K FH Ji5 B[] 00 1) 248 J 185 5 170 25 SR
HH R AT 3 s A

Y AT RS I A AR D) B — , BAUARIE R
AR R E AR R, A2 T 4 M3 A7 7 (1) — iz 3l
AN, MR E A A G P RS R RN R

b
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E S R RS SR A i AR AN TR . TR
FEPE o e B BUBAE BB JE TR SCHEDN 2, R IL T A 4n
MR ML T AE A 5T 22, % € NSCLC 1
FEGRE 2 — R FE R, A5 QIR 525 | Transwell i 5%
52 | Transwell {2 78 5256 45 5 .78, 55 CUR 41 . ZER 21
LL#¢ , CUR+ZER 21 4 i it # 5 iE B2 Al i 4 AR 22 40 i
B AR, P —AE 52 CUR 1 ZER BE FH RE % B[] 14
S 20 M A RN 22 1

PI3K/AKkt 15 5 3 % 2 20 i A= A7 AR B 10 OC Bl id
B&Y . PIBK HLAT 22 82 R/ I 2 R i e % M, BB TE )
PI3K 14 p110 3V 358 1F 5 p85 V. 45444 IS Wy s i 1ok L
P R RR G AL B NR T LRE — B R . W AE mEALEE —
W2 5 Akt A i PH Z5 M 45 4, 1l Akt &K 1 F 22
1% 473 FN 5 2R 308 B IR A A A BTG Akt AE Ry 225
R/ R IR S , 2 5 2 Fh 8 2 A KR T 19 A R 97
19, A KT VEGF-A & — P s B4R 5 2 078 PN Bz
AT, B R S B R A M A AR M
VR AL AE PN B AT RS 458 A R A T A T e A
T FE B, PI3K/Akt 3l 1% 7] |l VEGF-A B3R5, i i
g A e i A= K RE R S T IR AR GE CUR F
ZER B %t PISK/Akt/VEGF-A i % 852 0 , AN 5% % F
Western blot 5 Il CUR Fil ZER Bk F X} p-PI3K ., p-Akt.
VEGF-A & H £k KB, 45 R BN, 52 HA
%, CUR 41 . ZER 4 p-PI3K . p-Akt 5 [ i A X} 26 35 /K -
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