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Effects of total flavonoids from tumor fruit black grass on the proliferation
and migration of colon cancer cell line SW480 and its mechanism
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ABSTRACT: Objective To investigate the effects of total flavonoids from Nigellaglandulifera preynet Sint on
proliferation and migration of human colon cancer cell line SW480 and its possible mechanism. Methods The colon
cancer cell line SW480 was treated with different concentrations of total flavonoids from Nigellaglandulifera preynet
Sint, its proliferation ability was detected by MTT method, its morphological changes were observed by inverted

microscope, its migration ability was detected by scratch test, and the effects of total flavonoids on BECN1 and
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MAPILC3B gene expression in cells were detected by real-time fluorescence quantitative PCR. Results The total

flavonoids of Nigellaglandulifera preynet Sint significantly inhibited the proliferation of human colon cancer cell line

SW480 in vitro, and inhibited the proliferation of human colon cancer cell line SW480 in a concentration-dependent

manner. The inhibition rate reached the maximum at 25 pg/mL, with an inhibition rate of 81.28%. The morphological

changes of human colon cancer cell line SW480 were observed by inverted microscopy and they were obvious. The

total flavonoids of Nigellaglandulifera preynet Sint could inhibit the migration of human colon cancer cell line

SW480 and increase the expression of autophagy related genes BECN1 and MAPILC3B. Conclusion Total

flavonoids from Nigellaglandulifera preynet Sint can inhibit the proliferation and migration of human colon cancer
cell line SW480. The mechanism may be related to the influence of BECN1 and MAPILC3B gene expression in cells.
KEY WORDS: Nigellaglandulifera Preynet Sint; total flavonoids; human colon cancer cell line SW480; cell

proliferation; cell migration; autophagy associated molecules
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Jei S B Rh BE F- (Nigellaglandulifera Preynet Sint) i
T Bl (Raunnculaceae) 2 Fl B5 J& (Nigella) 4t ¥y 1 T 45 Fh 1,
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SW480, HEATEW) T T, BRI A LA B 5 B R 1l 43 %oF
NZE g di bk SW480 Y47 iF A RE 1 A5 I A AT RE AR
FAAILAEN, DA T 8 75 968 S S A o S ) 2 G P, i —
AR 2 9 SR B B IR R AR SR A V2 A, N R
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2 MREREE

2.1 {UEE5ERF
SK-18 A= ¥2: 446 \Hera Cell-150 4 Jits CO2 W5 & 41 (3

[ Thermo /A &]); Model 680 HBEHHE 432 #6143 (32 [l Bio-Rad
23 l); CTR6000 % 1 & A 5% (P2 1E) Leica A R]); 1-15
HARIR B .OHLEEE Sigma A 7)); Nanodrop2000 A8 {4y
YR (36 [l Thermo 23 wl); MyiQ2 SEH} 9% % 5 it PCR X
(3 H BiO-Rad 23 #)).

e A PR R (R FH T 7 303 22 il 2R 240 A B 2 R AR
T, FH TR SRS B Y S v R R SRR A P R K i TE AR
50 pg/mL MZ5HIEER); NS5 2RI SW480 iy v [ Sy
P i/ N S Nl W ||| DAL

DMEM &R (3EE HyClone 2Aw]); A2 IfL i
(fatal bovine serun, FBS)(LA 431 BI AH]); MWPHi(GIBCO 2~
Fl); MTT #i 7 (Abcam 28 F]); o4 B 2 £h 2% vh ¥ TR
(phosphate buffered solution, PBS) . Ji%E /i (32 [E HyClone
N Fl); DMSO(EEE Sigma /A Fl); Trizol(32[E Invitrogen 2
Al); cDNA % —#f & 5 ik 7 & (£ E Thermo A Al);
RNase-free water(H'[E b 5{ Tiangen /A 7]); TaKaRa SYBR
Premix PCR {7 & (H 4% TaKaRa 23 F]),

22 ZWHE
22,1 mie3ERA Y TR

YN 955, F DMEM @bEoE 285373 (& 10%46 4
MLY%, 1% 7 /4% 5 Z BBT)EL 37 °C. 5% CO, By -4 1%
ORGSR OB A KR BRI IR EGSE IR 5 97 2, F PBS %
30, JEEFN AL, A mEG AT A AR R R T
96 FLEEFEAR TP (FFL 200 pL, 1x105 AN/FL)E T HEF4H 1%
FE 24 h 5, WIGHHEEFRM, SFLIA 200 pL /Y& 253555
R, KBRS RERL 5 MBS, 430 140 15, 20, 25,
50 pg/mL, FMEERE 6 MEIL, IFREATHNEA
X R
222 BRIFET X IRRIRMAKRIRNTIE 0 e 4
&8 ) 6948 m)

¥ 22,1 BN TR 96 FLEFFRARAER TR AT T
24 h 5, BORIHWE, FFLIMA 200 uL & MTT TAEWR
(5 mg/mL)MTCIMIEREFR, ARSI 37 °C 5% CO, JEFAE S
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F%o 4 h J5/N DMSO 58 AL . TERE Sz
1% 490 nm P KAMEEAFL OD {f, HEEAMEH AR .

TR Al IS PR 30 ] =25 0 B2 - 52 3 4
{B/25 X R AL(E) < 100%
223 wRMEFAR

B A K 016 NS5 1 s 40 Ak SW480, L) 1x10° 4~
AL B 2R 96 FLAH, 153% 24 h LUR, WIGE
IHEFSFR, AR RV B A5 20532200 pL/4fL)7E
REFRANIRIG T 24 h 54 BIFE(R B B AU5E 10585k TSR %
25T 2SS, TR RT3,
224 BRIAFETEFH AR IR AT 40 e T A
f8 7) 69 4|

HOAROR G R AP A i kk, FH PBS ¥ 3 1k, BRAEGIE 1k
ARG, ARG S 6 FLESFRIRUR
0 marker 2B B B SRR, 20 BB EE B R BIHERL B 1x10°
A~/mL 402 H% 2 mL AL EERFILh, BF37°C,
5% CO, B340 1555, W35 24 W )5, BRRIAYGFEE, FM L
AL — A E TR Z R . 1 PBS BE4tiff 3
W, ZBRRITF AN, AFLINA 2 mL Bréf i 2R,
REEERRIBI MRSy W 0, 14 pg/mL. MZhJE, % 6
HLARBT 37°C. 5% CO, EFe4a 5T, # 0. 24 h BURE, M
RASHAMT R H I, LR EE 3K,
2.2.5  BrEAE KA R AR

BUAERARDE RAF 40 Mkk, BT 6 FLIGFRART, &
L. 200 pL, 1x10°4~/fL. K5 24 h JFEES 4R 5, 10,
15, 20 pg/mL W E 259 T 41452, dREER53% 24 h J5HL
FIHBE IR, H Trizol 32 HUM RNA, RNase-free wate 14
fift, PR A EEEE IR B .+ & i B B A L
cDNA, #1782 9¢5% PCR. X F mRNA M3 B 41 5icdis 22
o ELE mRNA T, SR JG3845 G B 1A vl KA S|
), B-Actin fEH N2 . qPCR [V : PCREIATE LA 15
95 °C 5 min, PG Z5PE 10 5 95 °C, A HIE K /4EA
30560 °C, THFREL 40 M4k, RV IEE . T PRfE

HE 3R, BIEHIERA 2-4 & C AL
22,6 FBHIFEISH

K FH SPSS 22.0 X EHRSA TSI 400 . T %k
W 28 TE S PR RS 30 52 IE 2 A0 I DA B AR 1 22 ( % £5) 19T
FHEIR . 2 A BRI FEAS ¢ K56 . 22 KR Graphpad
prism 6.0 #4:, LA P<0.05 NZERALTHE L,

3 HER5HH

3.1 EREMET DRI AL SW480
HE5EEE R RN

AR MTT JEAG 092 SRR 2 A BT %o A 45 17 9 4
bk SW480 1AL I/ FH, 455 & BUIR SR DA Fh B L
HHAFEZSPI BE A 15 ng/mL B ARSI (P<0.05), Z )5 ki
2D B W T v e S SR B S B T X N 25 o g 2 M v
SW480 411 il et AN W7 - e, S B R 47 19 A5 DG 3R
(T D)o LIRS ARBR, ST A BAR bRz e SR 8
Tl B B I R ST N 28 W g A LR SW4B0 1 1l 4%
(B 1), & B0 S PR o R i 00 ) N 45 Mo 98 4 B ik
SWA480 Ha5H A Sk BEJE I 7E 15~25 pg/mL, 25 pg/mL DL
JEE -G, 24 NG RE SW480 [
AT W AT R o X MTT 255 09 I 25 4% B2 F
i 27T Probit 101154347 J5 45 BN A2 R S0%HT (1)
2 BE (ICso), 88 SR B b L 1 50 8 i o A 235 i i 40 it Ak
SW480 [ ICsy A 22.02 pg/mL,
3.2 MBI TR SENE

XY T A m ANk SW480 4 TIE 4524
FRF: 25 IR IRL] SW4S0 bR IRTE, MR . B
B R . Priethom, R RNRRE K, A% EDR 95%L
s fETWAA, AGMmaniirk SW480 AL A KE %5 25
Wyl B 1 R A LA, AR /INAR R, A R A S A
B . TGRSR T R, AN R A AT 7] s BRI K,
SEAMAEE H B A 2 (K 2).

®1 BREMETDEREIMIAGGE MBI SW480 HIERESI(X 5, n=3)

Table 1 Anti-proliferation ability of total flavonoids from Nigellaglandulifera Preynet Sint to colon cancer cell line SW480 in vitro

( X £s, n=3)
il FHZ5H EE /(ng/mL) ODago T8 t P i 2%/%
75 N R 1.127+0.015
2Tl 1 14 1.063+0.051 2.399 0.053 5.68
25T B 2 15 0.948+0.036* 9.199 9.307E-05 15.91
YT 3 20 0.492+0.068* 18.297 1.717E-06 56.37
25T 14 4 25 0.211x0.019* 76.333 3.403E-10 81.28
25T 5 50 0.25040.057* 29.684 9.693E-08 77.84

TE: MNIREAS THES, SXTIRA AR, P<0.05 MM 25 3%, T,
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Fig. 1 Anti-colon cancer cell line SW480 activity curve of total
flavonoids from Nigellaglandulifera Preynet Sint

C D
T A SW480 42 (X HRZH 10x10, B: SW480 4HJif 14 pg/mL 24
YT T4 10x10; C: SW480 4l il 20 pg/mL 258 T Wizl 10x10; D:
SW480 4 g 25 pg/mL 254 Hid 10x10.
B2 AR SR SRR T B BN SWAS0 AHIMRIE A BIREIR(x 100)

Fig. 2  Effects of total flavonoids from Nigellaglandulifera Preynet
Sinton the morphology of SW480 cell line (x100)

33 BREMETREIRAEI T AL
SW480 AT # &2 SIHI RN

Sl IR S 56 A 00 g 2R B A B R TR SR A 4
e A MOk SW480 A M RE Sy spm, L5 LI 2459
THil 24 h )5, 25 A IR RIIE 4L SW480 41 it FIL &,
25T T IR AL AR A R (18 3) o 1 259 T B RS 1
R 58 B 25 FOR A X R B i, 5 Rk 2 PR,
25 6T HECZE R 245 49 T T 40 A9 vk g 400 A AR X S B I R 4y
SR (111.000+£13.748) . (64.000+30.199), 254 T 15 28 Ji
AN MOAE RS IR B s o R, H2ER A SRR
X (P<0.05),

G H
1 E: SW480 4 it 2S [ % R4 0 h 10x10; F: SW480 4 1 244 T 1
41 0 h 10x10; G: SW480 il ff=s 1% HE4H 24 h 10x10; H: SW480 4
MIZ5%) T il 24 h 10x10,
&3 AN A EAR S 0, 24 h RS IE B LA (% 100)

Fig.3 Comparison of migration distance between 0 h and 24 h after
treatment with total flavonoids of Nigellaglandulifera Preynet sint

(x100)
2 BREMETSETX SW480 MARkAY TR EE RN
(X %5, n=3)

Table 2 Effects of total flavonoids of Nigellaglandulifera Preynet
Sint on the migration ability of SW480 cells ( X s, n=3)

il JHZG I X+s t P
/(ng/mL)
25 %] B4 0 111.000+13.748
Bl e ikl 14 64.000£30.199% 2453 0.070

3.4 BEHEXERER qPCR €7

A5, 10, 15, 20 pg/mL ¥R 5 B - 8 ) b
PR 9 20 kR SW480 )5, qPCR A&l 42 40 it rh [ WA
XA BECN1, MAPILC3B mRNA #ih/KF, #2591
LI 525 A0 AL AT AR EE, 5. 10, 15, 20 pg/mL
25T W2 45 WA A0 bk SW480 ) BECNT mRNA %3k
W TR, O BE A IR R R R S v B A1 i A
AR, 5525 (I BRZH AR FL 22 57 (2 35 (P<0.05) . 45254 T 14l
ZE AN bk SW480 ) MAPILC3B mRNA A0 2
Ft, 5. 10, 15 pg/mL 259 T 12 /) MAPILC3B mRNA #
ik B R R R R BRI B R I A L, 52
AT BB 20 A L 22 57 B2 (P<0.05)(F 3. % 4. E 4,

EA 7R A A G 1 Beclinl A1 LC3 (OfRE
AT AR S S I ) & R R FNTE R A 5. Liang 250
PSRN TE A Z 0 IR 4 f b 7T 0L BECN1 TR, T
SRR IR o 7855 AN — g PO, il R LC3
Feik, RHRS; SW4R0 A K AETHT . AWAFFEH A WA
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£3 AGEFEMME SW480 BIEHEXERE BECNI XK EE
PCR #&3ll(n=3)
Table 3 Q-PCR detection of BECN1 gene expression in colon
cancer cell line SW480 induced by total flavonoids of
Nigellaglandulifera Preynet Sint (n=3)

B /(ng/mL) 2-A A Ct t P
0 1.005+0.118
5 2.810+£0.403* —7.444 0.002
10 1.642+0.097* -7.232 0.002
15 1.520+0.300% -2.765 0.051
20 1.310£0.102% -3.391 0.028

TE: P HEAS THRGER, S B UL, P<0.05 #2257 .35

BECN1
4r ) =0
s I
3t T
“33 =
% 2r T * 2 20
1 = L
0 L L L L - |
0 5 10 15 20
25U /(ug/mL)

F4 ANGEhpmapatk SW480 BIEHEXEE MAPILC3B R
E £ PCR #&U(n=3)
Table 4 Q-PCR detection of MAPILC3B gene expression in
colon cancer cell line SW480(n=3)

WS (ug/mL) 2-A A Ct ¢ P
0 1.000+0.031
5 1.387+0.077* -8.107 0.001
10 1.5214+0.079* -10.656 4.390E-04
15 1.657+0.096* —11.253 3.550E-04
20 1.369+0.167* -3.765 0.002

H MR TR, SXTERZL IR, P<0.05 L EF B

MAPILC3B
20
* * * o
* —_ T D 5
. 15F —_ T o 10
x| e 15
"ﬂ? 1.0 | = 20
2
05}
0.0 L 'l 1 L 1
0 5 10 15 20
2441 B /(ug/mL)

T #2550 AL LS P<0.05, 225t B35
Pl 4 AN [ e B YR R PR RS 1 OB T 5 SWA80 Al Mk J= 45 ik DRI AR X 3R 3K 1 (n=3)
Fig4 Relative expression of genes in SW480 cell line after intervention with total flavonoids of Nigellaglandulifera Preynet Sint at different
concentrations(n=3)

KRR 966 E f PCRAGIIZ, 2B, 987 50 DAl 2 7~ 2
i 245 4 T T N5 M s A LRk SW480 [ I A G Bk K]
BECNI1, MAPILC3B MZRiEALHEN, 25RER: 550
PR A L, B2 T WA A A CIEF BECNL Al
MAPILC3B WX RS EHA ARRERN LI, HEFH
HAG R, RS G i B A8 BF 55 25 5
A, Ui HR R BN B T BT S IR AR SW480
HIPUIN A I RT BE 5 B WEAH G HE [ BECN1, MAPILC3B
X, HrTReE 4 & H WA CSE R BECNT . MAPILC3B
FIRRMAS A EET B RIS EH

AWFFER A MTT 005 0 R BT ST AL
s A AR SW480 J5 1 OD {H, I8 A BFhHF 5 i
14~50 pg/mL Vi &£ 20 T-Fi A5 1 i 4t ffL ik SW480 11 OD B
BERT 25 (AN BB, 1F 14~25 pg/mL Z 8], OD {58 T
R, I RI R AR SUKIOCR, 25 pg/mL LUSHEAE
B, FLR R MAE T S 15~50 pg/mL W4 A 45

IR ANk SW480 AT A A i A HIiIAE I (P < 0.05),
0 2R P S G 9 R B e - L T X A 285 M g A0 B
SW480 MRS fig 1 W52 . {8 FH 25 T T i iR 58 2
ZFTRANMUARXT TERE I B, S5 T 24 b5, A5
FEANIRE SW480 2T T4 Kl IR 41 it A i 4 s B gk Ll 2
PN IRZH 58, Fieyes 20 T RS BE B B B L 2k (R IR/, H
EFH G 2EE L(P<0.05) SLIEE R R, R BMET
S EEWAXT S ANtk SW4A80 A7 KR BE 1 o A LA
T E WEAH G 15t e B PCR KM ZS SRR, A&
T AR SW480 FJH R B AN B+ BB EHZS Y T 24 h 5,
S Ax A, 259 T4 A WA <3 H BECN1
FIMAPILC3B AN R IR A A FRRER B, AR
Y EA Giit2f 5 L (P<0.05).

25 BT, BrEm e A R B SRR A A B R S
BUIPIE iE P, FEPRSMNRERE SN NS5 i ALk SW480 11y
W5, HEA RIFAEZBURIBIOCR . W, Hrmmg L
P R 5 NS e ARk SW480 T B A
W1 I E R . Ak, YRPHER T R R 4 R A A
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