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Abstract
AIM: To study the effect of essential oils extract-
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ed from XinJiang propolis on cell proliferation,
cell cycle progression and apoptosis in human
colorectal cancer cell line HCT-116.

METHODS: After HCT-116 cells were treated
with different concentrations of essential oils for
different durations, cell growth was evaluated
by MTT assay; cell cycle progression was ana-
lyzed by flow cytometry (FCM) with propidium
iodide (PI) staining; apoptosis was detected by
FCM with annexin V-FITC/PI double labeling.

RESULTS: Treatment with essential oils inhib-
ited the growth of HCT-116 cells. FCM analysis
showed that treatment with 5.0, 10, and 20 mg/L
of essential oils for 24 h increased the propor-
tion of cells in Gy/G, phase (57.57 + 2.31, 67.94
+ 1.90, 86.09 £ 1.72 vs 44.60 + 3.43, all P < 0.01),
decreased the proportion of cells in S phase
(33.51 £ 3.40, 27.30 + 4.65, 7.30 + 4.76 vs 47.78 +
4.54, all P < 0.01), and increased the apoptosis
rate (58.33% + 2.44%, 44.53% % 2.59%, 35.40% *
0.42% vs 4.38% + 0.92%, all P < 0.01), suggesting
a dose-dependent effect.

CONCLUSION: Essential oils inhibited the pro-
liferation of human colorectal cancer HCT-116
cells by inducing cell cycle arrest and apoptosis.

Key Words: Propolis; Essential oils; HCT-116 cells;
MTT assay; Cell cycle; Apoptosis
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HCT-116zm e £ KT = £ e RE#va;, BER
BN I T 545 4, PIEE . AKX
0 ROLAS G ) 2m B J8) 27 5 A7 ; Annexin V-FITC/PI
WG & A AU fm e T A

HR: BRFELBREFFHCT-1164m 04
¥, HAph FHLES- B RER(5-FU)— 3, &
—Z A FA A A, T T R
¥ % 45, 100 20 mg/LEEA AR L b 4k 32
HCT-116%0 5024 hjg, B AT R AG,/G, 4 2a e
(%)3% %(57.57+£2.31, 67.94+1.90, 86.09+
1.72 vs 44.60+3.43, 3P<0.01), SHA @ At(%)
WY (33.51+3.40, 27.30+4.65, 7.30+£4.76 vs
47.78+4.54, 3P<0.01), G,/MH* 0 L TP 2.
TAb, mi AT FEWAE LA, B TR
(58.33%+2.44%, 44.53%+2.59%, 35.40% =+
0.42% vs 4.38%+0.92%, 3P<0.01).

LS FiR IR AR A s S THCT-11648 it B A B
3G s R VR R, EAAUR 5 ra A ae Ae R AR
FoifFRATH £,

KT MR RN, S EBEHCT-11620E4;
MTTH &, A, BT
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NS EBEHCT- 11648 E . BB RIE. BFRE
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5y, L0 R O3 1 10%. W IR K i A2 A%
SN Rk, O AT 2 MR P B R s AT
DB RIS . DR R SR
frdynis. B, M. R, M. B MR, ANE
AL AT Ak ] P A2 0T e e A HAE e it i gy
() e i 9eg A Y B L35 1 41 43 1R AT T R EEAR,
G T — 2 (REE. 19884EGrunbergers LA

O F I 1 P 2 U HE IR 2K £ (caffeic
acid phenethyl ester, CAPE), {1 4K [E A MIT 5T IE,
CAPEA: Ay i o g 76 Y 0 255 1 oy, xf
NAME, g™ FUE w s
S0, 2R VAR A1 M ) A7 0 I 1 RN A T A
. HAE LI EAE T 5 uE B, ke
o R il 2R A AL B S IR B R e R A
FHE, Jeohie 8 L0 IR J, AN 4t i v LA
R, T HBERARAST  JBOT SR I A B SO
Matsuno®§ K H i 0B AH (i v A TG e 1 v
B3, 5- IR IR E-4- R R R (artepil-
lin )7, %A Woxst JihJe 4 Ji 2 300t 13 22 1 4
HLEEPERT, A TR AN R AT
251)5- SR EE(5-FU). H A Awale5™ ) [ Pl
J b o 3R AL S, FerP(6aR, 11aR)-3,
8-dihydroxy-9-methoxypterocarpan(12.5 umol/L)X
N BRI A0 I PAN C-1H AT AR S 1 A SEAE . 3
ATIR 7K 28R T B P AL 5 v 0
PER MBSy, FER AT GC-MS L4 734,
FLor B 59, 2 AT NS B e I A R DR,
B Mea Y. e st e f
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IR JiAFIE. MRS, WKL b B
WA A A SO B . TR I e i A e it o
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1 SRIASE

1.1 AR MR 20 s AL fr 4 972 08 ), R
AR ) 52200910, W 4% K i A2 R /K 728 7%
ML W v 43 25, FE— 0 0 AT Alidh. 4
H A ARHCT-11604 B rf [ &L B L i an
ML AEY e T A i . — R E (DM S O).
DU F LA E M ER (MTT) A Sigma s 7] 77 . Moc-
Coys SAE FEAHHyclone /A Al 4244k AR 2RI is
HGibcoZd m B A, 4 fu R M ) Gk SIS
AW =P, Annexin V-FITCHH T4 A7) £
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h BRE AR FE T AW B 2 AT BR A Wl . A
JIASCA 2 16 DL e &2 P 7R ARF (Beckman) 2 ] JT A 77,
12 Fix

1.2.1 fmfe3zsc: HCT-11641 0 & W45 (37 °C, 50
mL/L CO,) W K5FE, 471100 mL/LAA 2 I (1)
MocCoys SAE; 3L, o 75 in1.0X 10° U/L 75 %
FMER R, WpHAET7.2. Y640 Mo 4 KoAR v 4
2-3 A 1R, 40 A K AR B A K R
I3 L T I R AS-F U, I FH T LADM SO
VPTG BV BE 23 I 1604 80 g/LIY B, H
MocCoys SAREFEBEMRE AR £ (MocCoys
SARE UM FFDMSOW JE<0.1%).

1.2.2 SR b 2T 25 A EHCT-1164m i 3g 74
BRI AE R ag AR ION B K BIHC T-11641
1, FH2.5 o/LIBEE IR A5 7240 e, FH 75100
mL/LIGZ I35 IMcCoys 5 AR F7 R IC B A4
LR, DARESLA X 10°AN 40 32 Bl T-96 4L 15 9%
B FR, KR ACO A T, 7637 T 50
mL/L CO, S MIFIEBE ST B FUEE IR, 24 h)5
PR DSBS R, TN B e R R R JE 53 0k 5
10, 20, 40. 80. 160 mg/LfiMcCoys SAR;F#
200 pL, FFBON FRALCBUIAR R B2 [ DMSO),
T UINRE TR, A g Fn 259 A= AL ik
SN 40, 80 mg/L 5-FU[fMcCoys SAL; 7%
A PR L, 48 R H T e it RS -F U
(3G M6 L, LA B A dee N AL, 4 ild
B AL Mgk S FR24. 48, 720 96 h)gE, #EAT
MTTS5. FELINAMTTH (S 2/L)20 ul, 4%
SR FR4 h, Kb TR, N0 TR B
W, BEFLINADMSO 150 pL, #8310 min,
45 78 O3 S AR, FH G IDE S e bR 4 AT XA 490
nm ¥ ACKE I E &AL FEA (E (A 4oo), T4 T 51
AT A M A KA A 20 AR KA %R =
[1-(A SZ56 24 -A 4% 11 240)/(A XF FR2H -A 25 11 4H)] X
100%.

1.2.3 A E b sh SR @A A5 T
BOGHAEKIAHCT-116410, 2.5 g/LIRE A
RS AL I, DLAESLS X 104 41 i 2 Fh 16 FLES 97
BRREFE, 24 hJE BRI RS TR, I N e 4 e itk
WY 5. 100 20, 40, 80, 160 mg/LIH]
McCoys SAR;FRI2 mL, 4k4LH:3%24 him, T3]
BB A T A Ak

1.2.4 HEAR A2 A v 3¢ 45 A % a B ARHC T-116 28
e B HA 6 % el BOGHUAE KIHIMHC T-116 41 i,
H12.5 g/LIg s ARG, LAAREFLS X 10* 41
FEEFT T oL TR 5%, 24 hJa R BT 7RI,
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TN A4 A BE 43 )k 5 104 20 mg/Li)
McCoys SAREFRM2 mL, WHEFRW T A N2
CInAH IR 2 TRIDM S O) 11 A X FR AL, 4k 855724
hJi, FH2.5 g/LIEEE 1 4 A 3 A PRl ACER
YA, 25002 000 r/min, 4 °C)5 min)5 # L3, H
PBSH &, B2 000 r/min, 4 C), & Li, Fk
R B0(2 000 r/min, 4 °C)J5 #E 13 , 2218
PRI HON 700 mL/LTRA K L BEE 52, 4 CRbn.
Yeta [ FHIPBSYERS, B50(2 000 r/min, 4 “C)5 min,
R EW, F1100 pL RNase A1k, 37 C/KE
30 min, FFHIIA400 uLfAk A IE (propdium iodide,
POREMIRS], 4 CROGHL30 min, Jia40
CHEATDN A F 5 A48 8 B 40 AT, 15 4 2%
JE I A3 2R
1.2.5 # i #5 % o 3+ 45 B W J& 4a R ARHC T-1164m
R B =g ee: OB KIIHCT-11641 il 2
2.5 g/LIEER ARFH LG, LAREFLS X 104 41 i %
Pl ofLE TR RE I, 24 hJa MR SRS FR 9, NN
W TR HE R IR BE 4393k 5+ 104 20 mg/LI¥Me-
Coys SART M2 mL, W5 FRM P A I Za A
) FE TRIDMSO) ) A i B, 4k 485 9724 hji il
408, B0r(1 500 r/min, 4 °C)5 minfg 3 i,
FIPBSH B M 714, HUKZ1.5X 10°41 g
P, B50(1 500 r/min, 4 °C), 3F 3G, HIXER
B0 JEFE L, 500 uLff)1X Binding Buffer
(Pl 2818 /K 48 10 X Binding Buffer), FIIIAS pL
Annexin V-FITCHI10 pL PI, BRI AEEIR T,
WEG SV 5-15 min, £E1 hpy HEAT 90 3 40 i A0k
N, AR P 9 e K Ex = 488 nm, KT KEm =
530 nm, FITCI{4¢ A 5¢ EFITCIlE AFL1, PIZL
198 P IE N FL2.

it F A RS Limean+ SDE K.
PASPSS17.0h & I Ge v 70 1 4K 1) 45 4 Hi a1k
1Ttk 5. LACalcuSyn Demo Version 1.1.44511%K
PEIHICS,.

2 BR

2.1 ¥R K w34k A IRHCT-11648 i03E 54 69
el Ve R Ko o e FH24 . 48, 72,
96 hJ5 HCT-11641 i (1 45 K 1t 52 29 (& 1),
W A W 42 i e A R PR 388 I R A R s T R e
HCT-11640 i (1) 14 5 40 1 32 28 T v, S04
T B ARG OIS TR MO (R 1), I 4B
TE 45 H 7 HCT-11640 924 . 48, 72, 96 h
J5 ITC s 53l 425,95, 19.504 9.68. 8.24 mg/L.
40, 80 mg/LIEHE A I 4L FEA B LAAS ]

WA #H A 5

KA R G KBt
M T 5RO
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o4 B IE m e
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mEAEE 10 F 1 BEIEAHN HCT-16BIRIEIEEER (%)
ABEEAN, £ 2
fe B A A HCT- (758
lempAANE = :

Y “e-24h BRI o4h ash 72h  9h
B —=—48h SR ma/l)
ARBHERAL G 3 - 72h ={mg
rHWHBFE  F o ——9%h 0 0.0 0.0 0.0 0.0
e AR A P 0 ‘ ‘ ‘ ‘ ‘ 5 18.3 24.7 31.4 40.4
10 20 40 80 160 . : - .
H— RS A WL T (mg/ L)
Fo B EF R A o~ g 10 29.4 36.1 50.8 52.1
S IE 5. . 20 51.0 53.5 84.3 85.6
1 REREERIELHNHCT-NBIMZIBEHER. . - o
80 68.3 78.3 93.8 96.7
160 90.5 95.1 97.6 97.8

2 ERIEATHIER24 hEHCT-N6MIBFASZ T ( x
200). A: XFHAZH; B: 20 mg/LIERA%E % 1.

I 1A] BE 23 1) 5540, 80 mg/L 5-FU4 ELi 46 i
F M2 R(P>0.05). MR R IMATHCT-11641 i
(R0 5 2 3P 254)5-FU— 3.

2.2 ¥R B A hAR R UG AT & AL KRR
B S R i E FHHC T-11640 924 hJi5, 7E{8]
B N AR LRV A R £, A TR
ARG AN AR A, B IE AR, 4
ProePEmss, 4 m HILBRRE YT, S5 IR
HEZ A PRIE Fr. LL20 mg/LIg e i ih 4
WA (12), 450 480R, 20 mg/Lug s K ik H
24 hJFHCT- 11640 il ¥ AE A W {52 3145

2.3 HE ik 4F A i SFHCT-116 %0 el B) B 69 % vl 45 1
[ HCT-11640 1225, 10, 20 mg/LJiE %
RMER24 hiG, 4Gy G L1 88 n, SiLk
15140 P IH Sk, FEGy/G YIRS HI 4534 i e e 4%
R 2 50t B A P A 2 SR 08 W M (P<0.01).
T LBt 5 e Fe 4 Rl ) B 36 0, Go/G 391 4 i

R 2 EREAHEN HC-TN6/MREEAEISZIN (mean +

SD, %)

b
iﬁm&ﬁ’ Go/Gf SHA G,/MEH
RE(mg/L)
0 44.60+3.43  47.78+4.54 7.62+1.39
5 57.57+231° 3351+£340° 9.10+2.20
10 67.94+1.90™ 27.30+4.65" 4.75+3.86
20 86.09+1.72°0  7.30+4.76" 6.63+3.07

°P<0.01 vs WIRL; °P<0.05, °P<0.01 vs 5 mg/L4; P<0.01 vs
10 mg/L4E.

EE AR 140, SHIAN L LL B2 T R %, 10 mg/L
NGy G HARSHIAN fu Lb A5 43 555 mg/LAL LA
WA B2 5(P<0.01, P<0.05). 20 mg/LZALG,/
G JAFISIALN B L] 510 mg/LAL i, 2 4%
WEP<0.01), 1G/MILLBI34TC B W ARk (3R 2,
K13).

2.4 P E L HAHCT-116%8 R 6% rh %t
FEZHHCT-11641 0 [ AR T3 4.38% +0.92%,
5. 10+ 20 mg/LWERHE KR fE 24 h)5
TR0 h35.40%+0.42%, 44.53%+2.59%,
58.33%+2.44%, Wm0 R A4L(P<0.01),
I 5 e 2 i 1) T B8, 9 T R T 4
(K14, 5). 10 mg/LATHT-F 55,0 mg/LAL L%,
20 mg/LAWT %510 mg/LA4 LL# 7= e il o 3%
(P<0.01).

3 e

48 T s 2 B 5 WL G g 2 —, Lk
i BT e N\ R A R, B
WRE NG “EWNBIT ARG EER
I A 735 S0 BATT I P e e 42 A e A N 65 P
HCT-11641{u24. 48. 72. 96 h, K ILME 4% Kk
TH BE IH S S A 0 A A O M e R
(3G IR P B 1) R G, JEXTHC T-11641 i A=
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M) 5 B 397 D s 90 49 B ) i, AAT 190 AR FE FH G
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AATHC T-11640 Mo A=K I I RE K, 4 i fr 2 45
AEFINEE . SHIEIDNA G Sy, o7 S med i i)
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— R, TR 40 P S S B 45 1 A
JEH AR TR PR A E O M . DRI, FRATTRE RS R
P e e 7 ek R R A A ) 3, A 4 i 2 BHL T
Gy/G W, A RERE NS, BRI 40 s 4=
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W RS 4% R T HC T- 11640 MO IR 1 (0 5, %0y
o HRR 0 T SR U I VA, RERY
DU R T A, JRREIX 2 tH IR LA . A< T
WIS R R, W R HE A FHHC T- 11641 il
24 hJE, A TR T, RO R
s AR I BT EE A, W R i AE
PG R B A BRI SR TR, AR
IS TR RE N B el 2R IA, B TA
FKIEREFas. Bax, Jo s i T FR A &
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