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[ ZE] BB HTREE P RN A SE HONE-1 41 3854 . B8 . L Jz-HEH4 (EMT) Al
TR SZ e, B WA OCHT MR AL . Jr ¥k SR HONE-1 4 i & AR BEE (0. 5. 10, 20. 40.
8O 160 mg-L ™) KWK M ZALFIAS hT, R CCK-8 VA6 I 4% 28 40 M 184 58 10 o) 5, 0 8 i 22 S2 06 19
2% . HONE-1 M43 M XTI, 3mg- L' R Z 4L M 6 mg- L' LA m s FFE 4], B3t 24 M
48 hJ5, KU CCK-8 A6 4% 4 40 Mo s A 3 Mk, 5-Z e dk-2 - A IR W e A% 4F (EdU) 36 K6 00 4% 41 41 i
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6 A 0 4% 26 440 v I RS 40 I BORT IR AT AR, RSOk E it PCR (RT-qPCR) 35 K6 I 45 20 40 Jifg o
2 1 0 AR O PR R 1 (CDKL) R 240 B i 399 45 1 0Ol M BB 4 (CDK4) mRNA R ik KF,
Western blotting 1 #6144 2H 40 il b E-45 25 8 14 (E-cadherin) . #JE&E 1 (Vimentin) . & 2E &R KK
KRR ARG 3 (Caspase-3) FIZMT ZBEMRBERGEE 1 (PARPD) HEARIKKT, 8. CCK-8i
W E LR R AS h P B Gl (1C,,) A 12.18 mg-L™", LL1/4 1C,, F1 1/2 IC, 18 N 5 £E 521 1 24
WP . SN R4 Ay, 24 148 hit 316 mg- L7 4 ¥ B 1 2 40 40 i 14 58 3% M B IK (P<<0. 05 1 P<
0.01), EdU FH ¥ 40 f R A% (P<<0.05 8 P<<0.01), 4l v 5 e & 1 80R 1 78 40 i B > (P<<
0.058 P<<0.01), RPJEMAAFEM (P<<0.058; P<<0.01), i+ CDK1 Ml CDK4 mRNA # ik /K
B (P<<0.05 8, P<<0.01), E-cadherin, Caspase-3 fl PARP1 % 4% ik K FJH 5 (P<<0.05 8 P<<
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ABSTRACT Objective: To discuss the effect of oridonin on the proliferation, migration, epithelial-
mesenchymal transition (EMT ), and apoptosis of the human nasopharyngeal carcinoma HONE-1 cells, and
to clarify its related antitumor mechanism. Methods: The HONE-1 cells were treated with different
concentrations (0, 5, 10, 20, 40, 80, and 160 mg-L ') of oridonin for 48 h. CCK-8 method was used to
detect the inhibitory rates of proliferation of the cells in various groups and the drug concentration for
subsequent experiment was confirmed. The HONE-1 cells were divided into control group, 3 mg-L ™'
oridonin group, and 6 mg+L ' oridonin group. After 24 and 48 h of culture, CCK-8 method was used to
detect the proliferation activities of the cells in various groups; 5-ethynyl-2'-deoxyuridine (EdU) method was
used to detect the rates of EdU-positive cells in various groups; colony formation assay was used to detect
the numbers of clone formation in the cells in various groups; Transwell chamber experiment and cell
wound assay were used to detect the numbers of migration cells and the scratch healing rates of the cells in
various groups; real-time fluorescence quantitative PCR (RT-qPCR) method was used to detect the
expression levels of cyclin-dependent kinase 1 (CDK1) and cyclin-dependent kinase 4 (CDK4) mRNA in
the cells in various groups; Western blotting method was used to detect the expression levels of E-cadherin,
Vimentin, Caspase-3, and poly ADP-ribose polymerase 1 (PARP1) proteins in the cells in various
groups. Results: The CCK-8 method results showed that the half-maximal inhibitory concentration
(ICs,) of oridonin at 48 h was 12.18 mg+L™ ', and 1/4 IC., and 1/2 IC;, values were used as the
concentrations for subsequent experiments. Compared with control group, after treated for 24 and 48 h, the
proliferation activities of the cells in 3 and 6 mg+L ' oridonin groups were decreased (P<C0.05 or P<<
0.01), the rate of EdU-positive cells were decreased (P<C0.05 or P<C0.01), the numbers of clone
formation and migraton cells were decreased (P<C0. 05 or P<C0. 01), the scratch healing rates were decreased
(P<<0. 05 or P<C0.01), the expression levels of CDK1 and CDK4 mRNA in the cells were decreased (P<<
0.05 or P<C0.01), the expression levels of E-cadherin, Caspase-3, and PARP1 proteins were increased
(P<C0.05 or P<C0.01), and the expression levels of Vimentin protein were decreased (P<C0.05).
Conclusion: Oridonin can inhibit the proliferation, clone formation, and migration of the human
nasopharyngeal carcinoma HONE-1 cells by downregulating the expression of cell cycle-related proteins and
EMT, and promote the apoptosis to exert an antitumor effect.
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R WEBEAZ A (5-ethynyl-2'-deoxyuridine EAU) i
& W T N AR %R 2k R R R A R A A
Transwell /)N % g T 2 00K 198 28 307 BB A BR 2 A
i g 3 M marker I T 5 5 & SMOBIO BHA
Raw, B8 (polyvinylidene

fluoride,



o, s R PEE N AR HONE-1 408 8 55 T 4% FH T 1 5% R 919

PVDF) [ ECL & 5 W 7 22 & Millipore 24w ,
S5 52 QLM AN RIPA 24 T R ERHEA
B2 W, TRIzol B . & B K @ B W
(phenylmethanesulfonyl fluoride, PMSF) Fl1filg &}
WM TAETAY TR (B ROEARAE, +=
Bt Kk G IR 6N - RN U T e BE I (sodium dodecyl
sulfate-polyacrylamide gel electrophoresis, SDS-
PAGE) W 7 FilFfERGE AW R AR A A, 5X
loading buffer Wy F 1 2 = KR A YR A R A,
GAPDH i {k | E-#5% % 1 (E-cadherin) #i{£ |
2 e & R R & J R K B 3 (cysteinyl
aspartate specific proteinase-3, Caspase-3) T {4 Fl
ZRWE BRI A 1 (poly ADP-ribose
polymerase 1, PARP1) Hiikly T : i = & 4= ) 47
ARABRAF, WEEMA (Vimentin) HLAKEF K
WL EAYRHL A RA R, SYBR qPCR SuperMix
plus 14 F H [ Novoprotein 4 4 23\l , ¥ % 5% 32 51
& W F 2 [E Thermo Fisher Scientific 24 @ . CO, 4H
JitL 35 % #6 A1 2 ) BE A5 {8 T 56 B Thermo Fisher
Scientific 23 ), & 38 56 2% W EE 8 T [E Motic 24
A, POL BB T H A Olympus A A, Count
star 4= H 3l 4 i i+ E0 T 1 il 2 R AR YRR A BR
o), R HEIR A A T T R 2 AR MRy A IR
NFE, S PE G 2 i PCR (real-time fluorescence
quantitative PCR, RT-qPCR) 1% . H 7k #8 F1&E i
JRAZ AL T 5 [ Bio-Rad 23 H] .

1.2 #mAe3 % HONE-141}i/c DMEM §; 5% 3
(% 10% a4 Mg A 1% R R-HHER W) T,
BT 37°C, 5% COMEFRA PRI, T 240 Mo I e A=
K WO B0 K9 HONE-1 4 g, 1 0. 25% B 4&
(SN SR AN TR €A N U =S Y ] I 1
KA 4 B3t 9 B A S5 R FR A 8 4 B 9R RR 4k
THAL, R WG 55 22 WO AT B 28 00 R 200 52 42 R
7% o B AT IR 2 09 40 i 20 2 v R K TR 1Y B O
B, 1000 r-min ' &0 5 min, 7 i, MA1mL
SERRE IR E R, 1 3 R 2 R R L gk s
i ge, TR S5 96 sl il nd e AR A H o

1.3 CCK-8#%BMARRBELAXFET FE ML
AR R AL mm e AN O B K
HONE-1 40 g il i S 2 M o 2o, & IR S Whig - 2
Ml d =1 1L BRI 5] o 8 5% 40 i % 1 R
3X10"mL™", H100 pL #5096 fL 240 M K5 I
BB IR FFHMNGEES, WA 0. 5.

10, 20, 40, 80F1160 mg- L '& &K H K F 48 h,
BLIN 5 pl. CCK-8i 5 4k £k 75 3% 3 h, R A B br X
M5 450 nm KA OEE (A) H, LHHEE
3, WA [A) I E] A AfE, JFEBLO hi-F
P AHIEAT I — R AL RS, 2 0 Bl 25 4 v B AR AL Y
2 A 1 A AR M R, B A 2 AN i R AR R R
Y BEFE DR = (R A — LA A{E) /
XF B ZH A fE X 1002, & H] GraphPad Prism 8.0. 1
e it B T A v R PR RO Wk B (half
maximal inhibitory concentration, I1C.,) . K 5. 40 Jifg
P L il 0 11| N IO 1 R E I R
50%~60% B, DAAS N2 21 40 i S X B, LA A
AT e B (1/4 1C,, fil 1/2 1C5,, BB 3 F1 6 mg-L™")
KRB EM NI A, 48 hin, W4
Ji9 %% B Ry 310" mL™', B 100 pL 3 96 L 41 i
B, B 3R AL 740 G BE 24 F1 48 h
AL A 5 pL CCK-8IRX 5, 3 h 5 A6 45 20 41 g
AfH, DL AEARFR 45 2 40 i 1 5 06
1.4 EdU #%#® &4 HONE-1 % ¥ EdU fa bk &
ME AT “1. 37 B AL 4N i Al B4
PRUF AR, TR VAR 4 % R 2 < 10" mL
100 pLl 42 0T 96 FL 40 i 55 352 M b, B4l 34>
B, 48 h)a, RAEAURKH Gk f7 e o,
e 0,58 B R 9O MU WA IR TEDO0 B
BT, EdURic iy FH 40 i 21065 Bl PLIE HL 34>
MEF TR PR B A, T EJU FRYE4 3 . EdU
FH M 20 i 26 =Ed U A2 248 M i/ S0 20 450 < 100 %6 .
1.5 ABEBREELEMNE AT LEHRK
HUAL T X B R HOIRAS R AP 4 M, %k,
TR 41 M %5 B R 300 mLt, AT 6 FLAN M 3R AR
o, AR B R L 1,37, #E37°C. 5% CO,
AR F PR IR10d, EHBEFHFIEL 2K, FRR
W2 B AN AL VR S &R 3R . # T, I PBS 4
HOREYE 3K, 802 JoK LB FE 30 min, FF i [#]
SEW , FPBSZE 0BG VE 31k, 45 SR &
15 mine MK e, TRREME, i HocEE
BEL
1.6 Transwell )% 52 B4 A28 41 fe, P 3£ 45 40 el
O TITER <137, B4l HONE-1 409
il P B R, AN RS G i i B R A
AN S E R 1.5X 10" mL', Transwell /NE T %=
A& 20% FBS B35 95 2 800 pl, #BEH AN
SRR A, NVE EEA 200 pL 41 B
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1.7 @mRIRERENEAmBINREESE
Mo di vk i <1, 37 B ALAE KORES R A9 41 il
B T e TR, AN U B S < 107 41
T 6 FL A0 AL RS 72 A o 1R 4 BRI B LA T FLAR S
M — RO P 1 B 28 AL AR B0, (A 20 pL K
FAE L, FEIJFEWERATIR, BB E—
AR . WREH G, R PBS 22 ol I ¥k 31k,
BRI IEMANE, AT E R R, 37°C. 5%
CO 4 & A b 3G 3%, 2 T 0. 24 A48 h 5 HL
FEFA BRI 45 4O ) ) B R R e R, T 4
MR A A%, AR A S = (0 h QIR 588 -
24 8% A8 h RJEFE ) /0 h IR %6 FE X 100% o

1.8 RT-qPCR ## @ & 48 49 J& + CDK1 4= CDK4
mRNA & A KF 40 A orik W “1.37 . Ik
ERHAMMITTE, S UL 45K H TRIzol ¥ 2 X
905 RNA, 33 5% 54 i cDNA, i  Nanodrop
W5 33 5 Sk = Yk B2, 9F F DEPC K 6 B =
200 mg-L', L GAPDH } & ¥ # CDK1 A
CDK4F:RH . 545 : CDK1, F5-GTGCATC-
TACACCGACAACTCCA-3', R5-TGAGCTTG-
TTCACCAGGAGCA-3'; CDK4, F 5-CTCTGC-
GTCCAGCTGCTCCG-3', R5-AGGGAGACCC-
TCACGCCAGC-3'; GAPDH, F 5-CTCCTCCT-
GTTCGACAGTCAGC-3', R 5- CCCAATACG-
ACCAAATCCGTT-3'c R %&fF: 95°C., 15,
53°C. 30s, 72°C., 20s, 35 IR, S5 H &
3o R 2 kIR H A HE I mRNA K-,

1.9 Western blotting 3 # # & 41 %4 fo +F
E-cadheren. Vimentin,Caspase-3 #= PARP1 & & &
AARE MM IEN 137 WEK U,
DLV 1Y PBS 28 th i 7 40 VR R 4B L 20, I GE £
RIPA 2 : PMSF=100 : 1 k{1 i 1 &9 & 1 22
fEm (AR fFok 124% 30 min, 4 10 min &=
RS VIR e 4y 24, 4°C. 12 000 remin™' B
L 10 min, W EEHRB 2B EPE T, IMA1/4
M SX M B i, 4 )8 100 °C, 10 min 48
PE. R SDS-PAGE ik, BRI 10 L,
[ FEEEES, Ml maker - IXEH L

RN ST R L b TR Y R R
| PVDF & &, 5% WA 0% a1 h, 4350
A —¥i E-cadherin, Vimentin, Caspase-3, PARP1
M GAPDHBUA (1:1000), 4°CHEHFIdR, TBST
VERR 3Y, B 10 min, VEBESERUSE A HRP AR IC Y
FP R EPURPUAR (FRBELLG]1 2 1000) # ik
H 1h, TBST ¥EME 31K, %K 10 min, Bl ECL
W, RAMAFEENE R AEE. R Image J
G5BT R ge X BG4, TS Al g B i &
HERIAKF-. BREAMNREKEF=HMEHASR
WY K BEAE /N2 GAPDH JK {8 X 100% .

1.10 %# % 5% KM GraphPad Prism 8. 0. 14t
A AT S22 3 B o R Shapiro-Wilk 46 56 %
KA AT IE R YER I, 25 2 A B Y 5E R
EdU FHPEA A . FOREIE BUE . 15 20 i Eiomn Rl
RAR, K440 CDK1 M CDK4 mRNA ik /K
¥, AHANIET E-cadheren, Vimentin, Caspase-3fll
PARP1E A £ KKFHFEESMG, Llots %
N, AR SR BCR H B 2 07 25508, 4l
[ A AR 253 B0 G L R T LSD-c K 5 o L P<<0. 05
RHESAGITFE L.

2 & B

2.1 Z2REFEQIC, L&A MmEIEHEELE R
F#eE (0. 5. 10, 20, 40, 80MI160 mg-L™") %
WHHER (B 34MEF) 40 EH T HONE-1 41
ML 48 hm, Bl 4 v B W U B T, 45 2L 40 1
B AW B TR AR R DL g5 R &%
B E R IC, N 12.18 mg L' 55X R4 &,
24 F1 48 h B 3 F1 6 mg- L4 12 T 2 2 41 il 4 5E
TEPEREAR (P<<0.058% P<<0.01)., WK1,

2.2 RumBprEUMRE@mBRE SXHA
(34.35%+1.01%) H#, 3M6mg L' &mHHH
H EdU BH 40 s R (29.83% 41.33% H119. 34%
+0.32%) K& (P<<0.058 P<<0.01), WK 2,
2.3 HAmmprEHask SMHHA (81.004+
5.664) Fe#, 3M16 mg-L A&V P KA i EIE
B (51,004 2. 834 F1 3. 501~ £0. 707 4>) ¥
> (P<<0.05), WK 3.

2.4 BumpvEtmesk SXIR4 (52. 004+
3.004) Fe#e, 3M16 mg- LA v B K 2 40
T AMEL (42. 0043, 00122, 67 E1. 534)
W/ (P<<0.058; P<<0.01)., WK4,

2.5 BuampNELTESE XA (59.80% £
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‘P<<0.05,"P<<0.01 compared with control group.

Bl 1 2% 2 20 N 38 A 7 3R (A) P71 (B)

Fig. 1 Inhibitory rates of proliferation (A) and proliferation activities(B) of cells in various groups

Control
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Merge
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3 mg-L "' oridonin 6 mg-L ™" oridonin
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B2 EdURBWAHAKS EAU BEREFL

Fig. 2 Positive expression of EAU in various groups detected by EdU method

A': Control group; B: 3 mg+L.™" oridonin group; C: 6 mg-L.™"
oridonin group.

B3 FERETE RS Bk 4 4 40 M e RETE AR UL (45 R 50)
Fig. 3 Clone formation of cells in various groups

detected by clone formation assay(Crystal violet)

[

A Control group; B:3 mg-L™" oridonin group; C:6 mgeL"
oridonin group.

B4 Transwell /% 5C Bk I 2% 4 40 2 3T % 1% 0L
(S5 f%, <400)

Fig. 4 Migration of cells in various groups detected

by Transwell chamber assay(Crystal violet, X 400)
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7.02% M 86.70% +2.83%) A, 3M6mg L4
v B Z M 24 h RE @ AR (26,429 +
1.21% A1 6.09% +4.44%) 148 h ¥ JE & & K
(47.25% +3.75% F19.62% +4.66%) P&k (P<
0.058, P<<0.01)., WK 5.

A B C
D E F
G H I

A—C:0h;D—F: 24 h;G—1: 48 h; A,D,G: Control group;

B,E,H: 3 mg-L™" oridonin group; C,F,I: 6 mg-L™" oridonin
group.
BS540 SR SE TR I 2% 21 4R M R R A B 1B BT (X 400)

Fig. 5 Scratch healing of cells in various groups

detected by cell scratch assay(X400)

2.6 & 4%+ CDKI # CDK4 mRMA & & K&
T SXFEA L, 3M6 mge LA B R 4
Jif tff CDK1 fl CDK4 mRNA % ik K VR AL (P<<
0.058% P<<0.01). W& 6.

1.5

Expression level
of CDK1 mRNA

2.7 Z4mpeF E-cadherin, Vimentin, Caspase-3
#= PARP1 & & k& AF SXMALLE, 3M
6 mg- L "4 B Z 4 E-cadherin, Caspase-3
M PARPL # 1 & 5 K F Ik | (P<<0.05 8 P<<
0.01), Vimentin & FH & KK FFEAE (P<<0.05).
WL 7,

3 %W

IR, HNAZmprs " R LB
PR 2 0] iR 9 K AR R i B — s B IR o A il
i i, AV TP 3R RR 0 i e 20 M A= RO A A
AT, 50T A R B AT A 3 i 4 Bl DNA
A 0 40 B O T A 398 iR Y SO, ) IR mT A A
S A, AT T U B2 Ak 2 2
(B-cell lymphoma-2, Bel-2) FI L Bel-2 41 5¢ X &
H (Bcl-2-associated X protein, Bax) 3 5% fili & )
BT U s AE AR, AR B P RN T
A AR 32 R Y R A R G K A 5 38 B
EMT FIMLAE AR B AR rf, A A 4y ] ol o 2
LR A5 fih P 20 B P O T 5 EL R 5 R v 1)
YR 2D WA

ARSI R ER: RIZRERRAME, 5
xR LR, HONE-1 40 py 34 5 BE J) . e TP
AE 1. RS HE AR G ) e, RWIA R
B2 BE A5 4 ) HONE-1 41 it i) 3 58 AT %5 .

200 S 00 R — 2 5 0 R 0 D IR A U
G A BTS00 , Tl 5 R 2R e 45 5 T
DT LIS PR, DT T A0 R S5 AN [ B B e e 4
TEA . CDK1 Il CDKA4 J& (& JE A% 5F (1 22 2 1R /95
Z MR (Ser/Thr) MG, 78240 M W6 B b &

1.5

Expression level

of CDK4 mRNA
-
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o
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» N N
O o™ o™
o™ . o‘\éo . o‘\éo
AV A
o o
b ©
B

'P<<0.05,""P<<0.01 compared with control group.
Bl 6 RT-qPCRERD A AL CDKI(A)F CDK4(B) mRNA FikKF
Fig. 6 Expression levels of CDK1(A) and CDK4(B) mRNA in cells in various groups detected by RT-qPCR method
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Bl7 Western blotting ¥ Il & 41 40 M -p EMT AH 328 1 AR T R B R B H7k B (A, B) IELZ& B (C~F)

Fig. 7 Electrophoregrams(A, B) and histograms(C—F) of expressions of EMT-related proteins and apoptosis-related

proteins in HONE-1 cells detected by Western blotting method

FEEEAEH " RBFRE SR BN . KRR EH R4
MO N & W B HONE-1 4 Jfd b CDK1 #l CDK4
mRNA FIkKFFEAL, 485 & v 5 P K ge 4 i &
Mg HONE-1 40 il 19 43 2468 77 .

EMT J& 48 b 5 20 M il o 5 0 72 )7 e fk o B A
[i) Jo 3 TR 440 1 A ) 2 e R, R SRR T A R RN B
AR R T AR Y, H A RRAE R 40 i
] Ty 3 1 I B A R 1 = e
AL A Vimentin 2 32 19 40 38 B 42 SOB A B HAE 5T
TR0 A R AE Y.l it EMT, LR 4iMk kT
MMM, RET SRR BA G b R, AR
19 TR AR L R 28 BUUR TR A 4 A A 3 BT
MIRE Sy SR R, ARFRERE R LREHR
YEM G, HONE-1 48 ifi H E-cadherin 2 1 & 35 K F
Fhir, Vimentin 2 (38 K FFEAL, LA 0 R
F A4 HONE-1 41l i) EMT 28 #&, il K 5%
228, PEUEAN MU T, 40 40 A 3 S5 1 B A
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