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Effect and mechanism of dauricine on proliferation and apoptosis of hepatoma
Huh7 cells
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Abstract: Objective To study the effect of dauricine on the proliferation and apoptosis of hepatoma Huh7 cells, and explore its
anti-tumor mechanism and its relationship with Hedgehog signaling pathway. Methods The effects of different concentrations of
dauricine (2, 4, 8 pg/mL) on the proliferation of Huh7 cells were detected by MTT assay. Apoptosis of Huh7 cells was analyzed by flow
cytometry. Real-time PCR and Western blotting were used to detect the levels of Hedgehog signaling pathway-related genes and
proteins. Results With the increase of the concentration of dauricine and the duration of action, the inhibition rate of Huh7 cell
proliferation was increased. Among them, 8 pg/mL dauricine had the highest inhibition rate (48.8%) at 48 h. Dauricine induced the
apoptosis in Huh7 cells. With the increase of the concentration of dauricine, the apoptotic rate of cells was increased significantly (P <
0.05, 0.01). The mRNA and protein expression levels of PTCH1, GLil, SMO and SHH genes in Hedgehog signaling pathway were
significantly decreased, while the level of cleaved Caspase-3 protein was significantly increased, accompany with the decreased
expression of Bcl-2 in dauricine concentration-dependent pattern (P < 0.05, 0.01) in dauricine group compared with the control group.
Conclusion Dauricine could significantly inhibit the proliferation and promote apoptosis of Huh7 cells, which may play a role by
blocking Hedgehog signaling pathway.
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SRR M & Bk S EOE TN EE 2 KE, H
70%~85% NFFAfLATHE (hepatocellular carcinoma,
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T 58 Ak P A4 S5

Hedgehog 15 5 il % £ Ll J X o) I, IR 2
TIEBH M SR e 3] N 25 it A AE DY AR 2 Fh A B 7R
WAL R G « LAk S T pl St A2
WS R A S E Y. Hedgehog i % H Hedgehog
BoAd . 2 NS IR AR 1 5244 Ptched (Ptch) FlIES i 25
Smoothened (SMO) LA K% 5% Kl GLi & H 554
Ji%, Hik SHH. PTCHI. GLil F1 SMO J&[H &% & 4
()3 T5 K St Hedgehog 15 5 i 3 14 1 ] 5
Fabrta, T LAERIRR AR, 5 2 PGP E R T
1E4 Hedgehog 1551 B8 I 7 W B0, Wi e
ORI aiFIE. BIES, $2R Hedgehog 155
EPSAEMRE R R AR R B E A,

ARSI K FAAS [A) 5 24 B2 (%) DC AbEE s Huh7
YifL, WEFFEXT Huh7 M35, R pysem, I
W7t DC /& 53 it Hedgehog {5 5@ RIEIEH , A
JHF-Jes (R 6 T 2 A S AR BRI AR

1 #Hy
1.1 ¢Rpatk

Huh7 20 i E 40 M K 27 58— B I 1 B 93 o
S = W ERAT o

1.2 Zam5is

DC W H LigaREEZ A7 (it's BR-06272,
5> $0>99.2%, Sigma-Aldrich 2A#]); ffZf I
W H Gibico A #]; RPMI 1640 15773 H Hyclone 24
A AR UM (MTT) IWE B R AFE;
Annexin V-FITC/PI # T- i 7] & "4 H Becton
Dickinson A#]; —HETHK (DMSO) Fl& RNA
FFZIAF Trizol MY H Invitrogen A w]; W7
. BCA FEHE &I &M H Thermo Fisher A 7l
Real-time PCR & & mix 4 H Roche A & ; 1w %
ZJEME (PVDE) I H Millipore A ; ffii A B-actin
25BN H Santa Cruz A7 %Pt A\ PTCHI.
GLil. SMO Z wEHiAIE H Sigma-Aldrich A F;
B Pi N\ cleaved Caspase-3 % & PUikIN H Cell
Signal Technology ~w]; #TA Caspase-3. Bcl-2

B BE PRI Abcam A &l 2EPTRAEPTR Bt
RACE LA R A
1.3 4=

CO, B3 724 H Thermo Fisher A &) ; it 2040 i
W EZEE BD AF]; BFR{UEE Bio-Rad AH],
Real-time PCR {JlJ H Roche AF]; GE Image Quant
LAS 4000 mini # R Bib 5= R BUEAUE H GE A
2
2.1 YHBEIEF TR

Huh7 4 & 10%6 4= M5 RPMI 1640 3%
FiHE, 1E 5% COy. 37 °C. WU K 240 B 7,
0.25%JERHALALAL, 2~3 d /48 1 k. SZ56 R
XEAEKIHYEL . DC T4 LA DMSO ¥ ERCHI % 8
mg/mL WEEAEM, FE0 3547 T-20 °C, fEHIELL
BRI E R R T TR IR
2.2 MTT L3484 patEsE

Huh7 dfaEEfn T 96 FLERK (8 X10° ML), i
W RSG5 AT IR A DC K (2 pg/mL). & (4
pug/mL). = (8 pg/mL) FIEWREL, 46 MR
FL, S5 5 DMSO FIAH N5 &34 1) DC.
THEFE 24, 48, 72 h 3 HIIIN MTT #5320 uL (5
mg/mL) 4kEEREFE 4 he 75 B3, BFLIMA 150 uL
DMSO, #J6RE% 10 min #£2]. f#F] Bio-Rad F§bx
AT 490 nm PN E HALBOLEE () H, THEH
PfL S FE A1 2R

HATEHNHE R =1—4 ws/A4 wm
2.3 RINZHAEAR N ZARE T

T 6 FLH HHEAD Huh7 408 (5X 108 4N/F0), &
HE “227 TR, AN DMSO HIAHRL BT E#
FEH) DC. 48 h Ja WAL 41, 4% H Annexin V-FITC/PI
PRI, 3 A I = SRS I 4 R T
2.4 Real-time PCR #M#H % & E FRKiLKFE

Real-time PCR #ll PTCHI. GLil. SMO.
SHH. mRNA %it. T 12 fLHR PR Huh7 4000
(2X10°ANFL), 4rdifFE “2.2” TR, M4 3ANE
FL, F45 5N DMSO FIAH N i &K FE 1 DC.
AbFE 24 h JE 32 BIE, BSLINA 0.5 mL Trizol 4t
FRANME, $RIUE RNA, W5 cDNA, UL cDNA
NAERR, {84 SYBR Green € &5 & 1T real-
time PCR V. RN ZH: 95 C. 30s, 1 MEHh;
95 ‘C. 5s, 60 ‘C. 10s, 40 MEH. HAFERFH
Xt FIE BRI RN 27284, B-actin NN S,
YIFBIE 1.
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#* 1 Real-time PCR 5|55 209 O3 i
Table 1 Primer sequences used for real-time PCR O pc2pgmL! _
T SIFA (5°—3) o 15| ™ DC4ugmL .
P @l DC8pugmL™! -
SHH IE[M 5% GCTCGGTGAAAGCAGAGAACT = *ox
k%
S F 5% CCCAGGAAAGTGAGGAAGTCG Lﬁg
PTCHI IE[f1314 GACCGGGACTATCTGCA =
KI5 GAGGAGGCCCACAACC
SMO 1EM 5% GGCTGGTGTGGTTTGGTTTGT
751 GTGAGCAGGTGGAAGTAGGAGGT 2 ash o

GLil IE[M 514 ATCCTTACCTCCCAACCTCTGT
K514 CCAACTTCTGGCTCTTCCTGTA
1E[51% CAAGAGATGGCCACGGCTGCT
S F 5% TCCTTCTGCATCCTGTCGGCA

ACTB

2.5 Western blotting SZ3G 48 #H X & H FR/IAKFE
KUl Huh7 48P+ PTCH1. GLil. SMO. SHH.
Caspase-3. Bcl-2 fll cleaved Caspase-3 & H [ IFRIA,
LL B-actin NS . T 6 FLB P47 Huh7 400 (5%
106 AN/FL), A F“2.27 0, #4437 A DMSO
AR W EE R DCo WS4, PBS BE% 3 X,
RiARIERIERE, K BCA HHEEXNE
EARERE, Gl EFEEN 40 pg. 6%~12% SDS
ENEB B R T A K, EASEEETE
it 200 mA 7E PVDF i F#EfR . =T 5%/ 60 AR Wk
HH2h, FAMMNEA—H (1:500—~1:1000) 4 C
P E R, el A HRP Arid Pt (11 5000) =
W E 2 ho Peikfa RN RGN & GE
Image Quant LAS 4000 mini i R 86 2% R AU AX

=1=
MBS o

2.6 ZtESR

PN 3 RIS a5 5, Plx+s %
o N SAS 9.1 Guit 2= d AT St A, WA
)2 5 LU ISR ¢ A%, 3 418 DA b B AR 7 %
AT
3 4
3.1 DC %t Huh7 4RA01E5E A9 5200

MTT L3458 (1) £, SxRALLE,
H DC 2. 4. 8 pg/mL YEM 24 h J&5, %} Huh7 40/i
(A TEAMH R BN 14.4% 23.9%- 37.7%; 1EH
48 h J& , X 41 B AR RS FE I ] 28 5390 23.1%136.6%
48.8%; fEH 72 hJ5, XTAHML3E s HH =R 5N
20.5%- 32.1%- 40.6%. iRsZIGsE R R, DC Xt
Huh7 408 R385 56 A B R 0 dIE R, BRE R &

Hx it "P<0.05 TP<0.01, K
*P<0.05 ""P<0.01 vs control group, same as below
1 DC X} Huh7 {RpiEFERISME (X 5, n=06)
Fig. 1 Effect of dauricine on proliferation of Huh7 cells
(X £s,n=6)

WRERSE N, FHIERERHE. RS ERAEA
(R 2R AEAE ] 48 h Je e, PRI 22550 35 5K
Y8245 )5 48 h FEATRY I .
3.2 DC %f Huh7 {RRET-HI 2200

i R R R BRI DC 1B 48 h )5, AR
AT LIFE T (B 2), RILDC 2. 4. 8
ug/mL 20 Huh7 4 T2 558 (25.19 £
0.03) %+ (39.11%£0.05) %. (56.30+0.04) %,
Extia A i i T (P<<0.05. 0.01, K2), Jf
HET AR S DC W EKRE R IEMG, %
SR AE R R, DC fEEE (Lt Huh7 4088 T,
3.3 DC X} Huh7 Zfiff Hedgehog 15 SiBEHEXE
EFRiXKFRIF N

Real-time PCR il % ZH 41 }f! Hedgehog 15 =18
# PTCH1. GLil. SMO. SHH mRNA Fik/KF.
iR (E3) Bon, 5xAE, DC & RERE
41 PTCH1. GLil. SMO. SHH mRNA Fik/KF-
FEAE (P<<0.05. 0.01), HEFIEAMKEME, SLi6ss
R W] DC AW 404 Huh7 4000 PTCH1. GLil.
SMO. SHH mRNA )ik
3.4 DC %t Huh7 A Hedgehog 15 5@ AT
X EBRIEKFRIZNT

Western blotting VKl - 2H 4l Hedgehog 15
S M*EA PTCHL. GLil. SMO. SHH A if
T-HI5<EE [ Caspase-3. cleaved Caspase-3. Bcl-2 [
FiLKF. 458 (B4 B, SxEALE, DC
H R AL PTCHL. GLil. SMO EHAKIE
K4 B EBEAR (P<<0.05. 0.01), DC 1. @&k
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" 1-00 01 100 10 l00-100 10! 10?10 10* X 2 DC/(“;mLfl) §
DC 4 pg-mL""! DC 8 pg'mL""!
Annexin V-FITC >
2 DC %t Huh7 HRCATMIEN (X L5, n=3)
Fig. 2 Effect of dauricine on apoptosis of Huh7 cells (X s, n=3)
$&7x, DC 1] geid i #i Hedgehog 15 518 B8 K 5L
157 T mE i Huh7 408 T /EH -
§ ODC 2 pgmL! 4 ¥ig
0 | B :gg;jti;;; Hedgehog {75 5 M 1F g ik 1 757 1O £ 5 i
® B, EMIGR BT R RSO EER, M
= TERSIAR B BB HE R IEARES, B Hedgehog {3
2 o0s ||, L SIBBLE DA R R W, 0T P
= 2ol e BB s FF DR Mgt A0l Jli g S5 L1 41618190 BRI A
“ Hn Hn A Hedgehog {5 BBk SR . RIE. @2
0 T

PTCHI1 GLil SMO SHH

3 DC %} Huh7 48l Hedgehog 155 BB #H X EE RiA K
FHEN (x +s,n=3)
Fig. 3 Effect of dauricine on Hedgehog signaling pathway-

related gene expression levels in Huh7 cells (X *s, n = 3)

FEH 4R SHH 2 A REAKFREFHFK (P<
0.05). sLIGEE R R DC GEBH R4 Huh7 40
PTCH1. GLil. SMO Fl SHH & HKIKIA.
LA LU, DC % i S FE4H Huh7 41
cleaved Caspase-3 H /K FRZESm (B 4), 1
Bcl-2 FIEAKCFRHE (P<0.05. 0.01), #&75 DC 0]
%S Huh7 4T, HEFIEKETE. FRgER

KRS BRI, TR AR, 2%l Rl
Fihn PTCHI. SMO. GLil Z&k4 %%, W PTCH
RAEGRETAE . SMO KAERAE ., GLil FHY 1
HHEARE NS, e SEZEEg R
Bod, SR B FUIREE N0 2 R T
Eﬁz[ﬂ,zl-zz]o

H 5% B Hedgehog {5 5 8 # 4> F7F HCC %5
ZMpIMIE AR R R, RS T HCC KK
AR 3224, Huang PRI, T SMO fifit
Vel SHH H AT 44 m] LR S PE4H] Hedgehog 15
S, BE4NHFTE Hep3B. Huh7 Al PLC/PRF/5
SR IGTE, R T

AR, AR Z (14 IR TP iR R AR 24
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0
pupict 2 4 8
DC/(ug-mL™)

i I 0 %/
O DC2 pg-mL™!
[l DC 4 pg-mL™!
o Bl DC 8 ug-mL™!

! 1

* 3k
ek *%
* %

SMO SHH Caspase-3 cleaved Bel-2
Caspase-3

PTCH! GLil

El 4 DC % Huh7 4l Hedgehog {55 1@ M M AT HARBRIZKTEMFM (X Ls,n=3)
Fig. 4 Effect of dauricine on Hedgehog signaling pathway- and apoptosis-related protein expression in Huh7 cells

(Xxxs,n=3)

MIETF . DC Lol M8 77 T A E H & At
WAL, IESERIESE R, DC W EAPUMEE
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AR AR R N A AR 2 pS3 mRNA Kk
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&t Huh7 4808 T2 0] g &2 1854 T 94 Hedgehog 15 5
g, HETHE] SR A KRR Bel-2 Rk

2 W AT 29 0K B REY . 555 R s
W BRI 2 L L PO Huh7 4021 1Cso 73 BN 14
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