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(RWE] B OIS ALE 25005 2 Wnt 15575 530 I OGR4 20 i JEL I 26 19 D1 (Cyelin D) 8 #2898 1 200 ffa 43 i
BHLH . 773510 HH A K H I BEALA 9 5 20, P9 8 LI 0w b R 44 32,16,8 gk -d ! ig, A8 PTG DA S A
B K igs FRBEMENE (CTX) 44% 7.5 mg-kg ™' +d ™" ip, A AL 4525 3 d J5 M T3 KR L, B0, 3608 & 25 M . 1R S B 32 A
988 40 L 2% (LAC) | 17 FH 9 X 20 10 9% ' 0% (FACS) 45 A, 07 16 % 5 BT 40 i 45 PE 9 SP 4 Jfd ( side population cells) . 50 H
C57TBL/6 /NN TG 85 HL15 rlt MEFI2H, CTX 21 BERIZH S 4, SP 20 i L 35 35 3 A T VR AN M 26 B2 1 x 107 /mL, T4 N BUAS
MR T B Al 0.2 mL R 40 M B W, AR AL 4 B4 T PG ROALZG W 32,16,8 g- kg - d7! g, % R B Eh K ig A1 CTX
7.5 mg-kg ' ed ', ip L 14 d A FT/N R S EBOR BB L IE B R . SP 4I I E 2 x 10°/mL, 43 B Bl A B FR 0
BEVGEAL S P AR AL, CTX 4L, 28 (4L 5 4L, 4 WD A B 3 ) 46 3 4% 4L L35 Y% B SRR AR 1L 30% ) L 1535 24 h IS
9 2 B ARG T 4 2H 40 B 0 . e TR O 45 5 ZH SP AR, A4S 4 24 005 K 3R 24 h S T k- T RE R I
(RT-PCR) 7 F1 % [ E[15%F ( Western blot) 43 48 Cyclin DI mRNA K 2 (A% ik, S8 SHIAAIMI M, P58 L o) ikl
HCTX 2199 2 A B REAK (P <0.01) 5 525 (2 30% I 7 H 4%, P 35 AL Hh f o 30% & 245 1 7 40 R CTX 30% & 25 & 4 G,
U 200 5k L) T 50 LS TG, U0 40 B B L S (P < 0.05) 545 23 4 4 30% i LE g, 7Y # R R i 30% &
2513 241 J CTX 30% 5 25 1ML3% 41 Cyclin DI mRNA J 7K (14 153 1 AR 725 (L% 41 (P <0.05,P <0.01), &5 7§ # Ll
A0 ) Wt £ 5 B G HER ( Cyelin D1 323k, BHLAL A T 20 M A G, 1 S 0065 Ak, A TT 32 %0 400 ¢4 J s 40 P 344 5 9 106 1
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Containing Xihuang Pill Drug Serum Regulates Growth of Lung Cancer
Stem Cells by Controlling Cyclin D1 of Wnt Signaling Pathway

XIAO Hua " , QIN Xu-hua, LAI Yu, JIN Shen-rui, LAI Li
( Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China)

[ Abstract ]
containing by Xihuang pill drug serum. Method: Ten rabbits were divided 5 groups, the therapeutic dose of 32,
16, 8 g-kg '-d™"

Drug serum of rabbits were prepared. Side population cells ( SP cells) of the human lung adenocarcinoma cells

Objective: To study the mechanism of regulating the growth of the lung cancer stem cells

ig of Xihuang pill liquid and 7.5 mg -kg™'+d " ip of cyclophosphamide ( CTX) were given.
(LAC) were sorted by Fluorescence-activated cell sorting assay (FACS). Fifty C57BL/6 mice were divided model
group, Xihuang pill low, middle and high-dose group, and the CTX group. SP cells were regulated to 1 x 10" /mL
and sc, Xihuang pill liquid (32, 16, 8 g+kg '-d ™", ig) and CTX (7.5 mg kg '-d~

weeks. Then the tumors were weighted for calculating the tumor growth inhibition rate. SP cells were regulated to

', ip) were given lasted 2

2 x10°/mL and put into 5 culture bottles, divided into control group, Xihuang pill low, middle and high-dose
groups, and the CTX group. Drug serum of groups were put into corresponding SP cells ( drug serum occupies
70% of cell medium). The cell cycle was analyzed by flow cytometry (FCM). In the same way, SP cells were
affected by drug serum of groups and the expression of Cyclin D1 mRNA and protein was detected by reverse
transcription-polymerase chain reaction ( RT-PCR) and Western blot. Result: The Xihuang pill middle, high-dose
group and CTX group significantly inhibited tumors of all groups, compared with the control group (P <0.01).
Cells in G, phase of the Xihuang pill middle, high-dose group and CTX group increased, cells in G, phase and S
phase of the Xihuang pill middle, high-dose group and CTX group decreased (P <0.05). The Xihuang pill middle
and high-dose group could regulate down the expression of Cyclin DI mRNA and protein compared with the model
group (P <0.05, P<0.01). Conclusion: Xihuang pill could down-regulate the expression of Cyclin Dlof lung
cancer stem cells. It could prevent their G, period turning into S period, so as to block the growth of lung cancer
cells.

[ Key words | Xihuang pill; lung cancer stem cells; Wnt signaling pathway; cyclinD1

i 9 640060 T R DR 9 40 I 1) 52 O e A T T 80K
e, 2245 SR DR L i ¥ o T Sk 1 X i A A AR
if o B R T A ST A B s A R T
o AL g 1 il - A0 DR, A Ol R A i R
20 3 S A A S 0E B, W 5 5 B 0 B Y
ST S 25 AR IF S B R e R BT BIE T R
Wt {5 5% 53 AN 1A 24 00 , AT AR o i g T 4
6 R L P A M P B AL I PR B R T
iR 22 35 24 T N R I DR SCHIR il K7 RS S
THF 5 8735, WG 345 AL T A 280400 o o 3 40 19 A
TE PE B ALIR ST IR 0 AR T AL AT 58 S, 2 3 1 H
ZH R 3 Xk AR R PIL A A9 0T 5 4 B PG 8 I e 3 o B
Filt 82 40 60 P 40 00 S % f %8 40 i 3 B o T A
] Ao 768 40 i 0 M A 9 B A I T (VEGE ) Bk Jo <6
JE 35 -2 (MMP-2 ) 5 42 s 8 1 -9 (MMP-9)

R JR I A A R B R e A (P L R R 4
R T 200 M 0 Win £ 5 4 S X I 98 4% I T 4
T 1 DA T 45 S S 40 Y A K3 — AL o B 5 45 I
T FE P9 04 TEARGE, AN ) T 5 — 1% G 4t o 20 i )7 2
)30k — 25 O AT % o AR Sz B0 DA S 1 40 it 394
TR X — A A B L 2, E A BF ST A e v
SHUAE FEBIL 5 9845 Tt 98 T 200 94 B0 ML #h15 — B 4
BT AR AR SS A, MR T 40 )2 T 5 U AL
2 Wnt {55 G 3 St R 42 0 T 40 M 3G LA T 3
S I 988 14 5 39 PR AIL AR

1 ##l

L1 #W59E HAKFEA4RG.S5~4 Ak,
KE 2.0 ~2.4 kg) 10 H, M #E 452 ; BALB/c #1 i
(5 ~6JH1E 15 ~20 g)30 B, MM 4%, 15 TG 4% 5
JFUA (SPF) 41 F fi 97 ; CSTBL/6 /N (6 ~ 8 JE %,
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18 ~25 g)50 K Wi 452, ¥ [ DU 1] K 2% 5555 5
Prrbts  FRTIES SCXK(J1]) 2009 5 A it Ji 48 41 i &
LAC, W [ v [ B2 B 1 i A= A B2 B 40 B
1.2 249 7L Gl b 4 o 20 4 A R A PR
v S 12010052) o P BEAL & L AR R A ALY
sh i H AT 5 A4 E 25 1 43 0 290 24 T R B H
TR EH 2GR0 24,12,6 £, 452550 &t 50k
32,16,8 g-kg ' -d T Kl HBE B H R T] k.
25 A% < T K R TR TR S A B Ok WAL, 3 300
B, BUBMAIA 80,40,20 g, 41t A 3 M3H
50 mL ZRIB/K M BEdR, BT KA 30 min
JEEH B B B LR P AR A 2 2
WAEMERE (CTX) T8 59 (T 75 10 Hif 12 25 0 A PR
L, dit5 H32020857) , A= Hi R 7K B 28 I B W N
0.3 g- L7, 4257 E 7.5 mg-kg ™' -d ™',
1.3 %] RPMI1640 3% 3% 4 ( 35 Gibeo 24 H], #t
5 815654 ), i 4 I iE ( 35 [ Gibeo 24 W], it 5
12877-153) ,0. 25% [ il -EDTA ( 2% [ Gibco /A7, #tt
5 1055271) ,DMEM J5 72 % ( 3£ [E Gibco A F,H#H5
693112) ,DL 2000 Marker ( & % 5 {5 4= 4 T A IR
2N S CB5277) , HL Uk B IR B ( Sigma 23 ], L5
00124901) , RNA 2 Bk 77 £ Trizol ( Invitrogen 2
AL, FLA% 100 mL, 5 1312825)
1.4 {8  FACSAria %3 40 (X (35 = BD),
Scientific Series 8000 & CO, %3245 ( 3£ [# Thermo) ,
5810R % &5 5 ¥ VR B .0 #L (7% E Eppendorf) , PCR
AL (f#EH Sensoqvest) , BIO-RAD550 AU fn{¥ (35 [H
BIO-RAD A wl ), & % 1% %€ & ( H & Olympus 24
F)) ,SW-CJ-2F B TAE & (M) o
2 Ak
2.1 filiE T ANMOE v SR B 3R N A 40
Z LAC, I 9 =0 40 i 9% 0% BTG (FACS) 45K, 43 ik
H 40D aE Y SP 4i fid S A, Of- 8 MTT 3% & 5k
T T IR 56 R A P R I 56 | 4 o Ak S 5 DA R
Dt = 2 A A3 BT 43 BT A4H L 3 45 S0 56 O Tk 4 e SP
R T AN Th e, BLAA Dy 2% Sk (89 ] .
2.2 ZhMimESr Sd S EhmEd g K HA
REE ¥ G Bt AL 43 A V8 8 AL R 9 A v 7 e I
HA, BEEEE (CTX) X M4l 2 a5 4 (KR
TRT PR e 70 L L v ) 2 AR R R4 CTX 4 28
4, LVT R, B 2 2, A G R [k B 7 35 L
2y M T o AR A 32,16,8 g-kg ' A H g
4 mL, %5 444 VIAE B A PR ER K ig s PR8I i (CTX)
YUF CTX R A PR KRB 2 0.3 g+ L7, #5i
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7.5 mg-kg A H ip 10 mL, &4 ELL 4253 d 5,
THAHRF1IRighi 1 h 5HAMAA R EKRE
Bk 1ML ,2 000 r-min ' B0 10 min, & I [6 41 5h )
M3 ,0. 22 wm fFLUE B IEBR TR, - 20 CLRAF, i
BF LA 1640 35 37 2650 B BRI 85 B 2 lSck [ 7] .
2.3 USRS Ty vk
2.3.1 £ #1 C57BL/6 /N B4R P B 9% 10 988 % 0
SE S0 C57BL/6 /NP E LS b K =4,
CTX 41, #7040 5 41, SP 40 g LA % 37 Jk 7 B 8 9%
M A B 1 x 107/mL, T A FUN AT IR T 45 Rl
0.2 mL J38 41 g BV, A 41 4 4% v B L2 i
Rt 32,16,8 g-kg '+ d " ig, B 45 LA AF AR
LK ig, CTX 2H#% 7.5 mg-kg ' F & H 0.5 mL
ip, L2 14 d, WAL B T BhoRE T2 B B B, R Ik
25 24 Je WK H S AR B N B, o7 A S O B, B
R, TR R

MR =1 - (R E/ S AV RE) ]

x 100%

2.3.2 i A0 P ASORG 0 e T 4N B A i B SP
g OB MU I = ING I 1 1 = I O . O g = )
ZH, 40 B R ZE 2 x 10°/mL, 43 B A S 4> 100 mL
K5, B 10 mL 4 A 208, 143 5 A iR 4 41
BT B s A SR E v B R AR L
30% ,37 °C 5% CO, W FRF NI FE 24 h )5, ¥ 15
I ML 0. 25% By JBE A 1 I Ak, 0 3 9% 55 R A
A0 MM BE E R AT TR PR A B LB,
1 000 r-min_l%rt[,\ 5 min 7 7%, 4 CH &1 PBS
WUE 2 WG EEELE T E 1 mL PBS W IT #4014,
JA Rnase (10 g-L°"),37 C#1 h, jinflt 1k py 0
(100 mg-L~") , % i ik 6 Yt 5 30 min, 45 25 40 i R
10 3B i, B RE S 1% 10 000 4~ 40 M, - 3 =8 20
iSRG S0 4% £ 40 it FE 44
2.3.3 JilifET400E Cyclin DI mRNA K2 [ #£k1
Kol SP A0 A 43 41 K 4% 21 25 9 il i T+ ] 2.3.2
IR S AL A F 2517 J5 37 °C 5% CO, 1y
FRANEEFR 24 h J5 WO A& 2H 20 M, e 2 A R TR
5320 20 3,10 3 # i #5475 Cyclin DI mRNA £,
10 3 FE A E4T Cyelin D1 SR H R XA . % 18 RNA
AR IR & Ul A5 32 BUE RNA, DL B-actin /£
Z: M, RT-PCR 51¥ 1 Invitrogen 23 A 5 i1 3F & W,
SLAN 52 B} 5% 5% & £ PCR AL ¥4 Cyclin D1 K [H
I 58 S5 TR A R GE PR K L T B (E, 2 A%
A { MO (= 7 o= R A e N - Y S P I
25,
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AR R =278
AACt = (Ct HIWEER - Ct WS HER) - (Cr B PEXTIR -
Ct NS HN)

K Western blot # , if /| Bandscan 5. 0 [&] 1% 4y
Brak fF, 45 R LU SE K9 Cyclin D1 EE 1 4570 19 B0
WO HE 55 N 2 4 2R I8 IO HE X FE R 3 71k il 98 4
Jfl Cyclin D1 25 1 4 B A X 387K F
2.4 ZEiteesbBETTVE W SPSS 13.0 SRt FiE
HEAT B A3 AT A5 LB DA & s R, Al B4 N
O3 R 7 2255 M HL A, P < 0. 05 A Gt er i X
3 HR
3.1 Xl T AL AE CSTBL/6 /)y B A I JE f
SRR SR 5 R R, BR VS B AL
b, HoAh 2 M AR A 43% DL E, al B 4l
A, HREALZHAR L, BR 7Y BTALARR] B 4 Ah,
HR&HRMEH A% 25 (P <0.01) ;755
RS CTX M E A, ZRA%it¥E X
(P<0.05), P58 AL M =45 CTX 41 2 [a] 9% &

ity s Wk 1,
Fx1 BEAIAE T C5TBL/6
MNERENREEESIEERNT (2 +s,n=10)

7l = Jo E e %
45
/g kg ! /g /%
(i) - 2.51 +0.67 -
P AL 8 2.13 +0. 44 17.01
16 1.42 £0.35"2 43.81"
32 1.09 £0.31Y 54.72Y
BN TS 7.5 %1073 0.87 +0.30" 61.03"

HEGEBA R P <0.01; SIRBRE A LB P <0.05,

3.2 XN T A R AR R R R R s s 24
h 3t X 0 (SO AGE I 4% 2 A T R B . A A TR,
AT UL PG B R g R A R R 2R CTXC 2 v 4
G, 120 M B LL ) B 2 1 v, S 301 G, 00 4 i A
Fe s> (P <0.05) , HL VPG 85 AL & 24 M3 v 25 9
JE5 G, WA M B L] 2 e A SR AR AR, R 2

x2 BHEASHOLBEIWNMETHAMRARBENZW(x+s,n=10) %o
1MLV AR TR JE )
41531 Flht/g kg ™!
/% G, S G,

=H - 30 51.66 +1.98 36.55 +1.82 11.01 +0. 35
TG ¥ AL 8 30 52.31 £2.51 36.77 £1.70 9.57 +0. 81

16 30 61.98 +2.07" 30.04 £2. 16" 2.33 +0. 64"

32 30 66.74 £2.81" 27.78 £1.25" 1.58 +0.57"
T o e 7.5x107? 30 74.01 £3.01" 23.96 £1.13" 0.96 0. 61"

e Ha gl P <0.05,

3.3 B g2 i X A E T4 Cyclin D1
mRNA K H RSB W#Fm 4R ER: 5% 1 30%
I35 20 B4, 75 8 L 30% w5, R ) 4 2 00 M
CTX 20 75 25 Il 375 Jifi %8 T 40 0 Cyelin D1 mRNA J¢ &
MR FS 4 (P <0.05,P <0.01), HEEH
G, A B B R 255 i 5 Cyclin D1
mRNA J 86 13RIk 5 A G ¢ &, 74 o AL IR 7 it 40
HEAARE, ZR R EE, L3 B,
4 itig

PO AL HE R E B T OO R 2 a4 ),
RITCFLET BT R T 24l
Jrhgy, i R AR & 4 b Ak, £
BT RO IG M AL T AR RO, E A K
S P BRI PR T 28 SO T, 28 3 T B 2 i 8T
FLAE B BF 52 56 0 T 2 A B0 T24, HL-60,
AS549 S5 Z2 b J6 20 Jf R 3 5E 9 VR T, O & B e Re
Ik EL VT ik 96 200 P P9 200 P ) BT E % i R 400 i 1 A L (L

®3 BEEASHMAEXHETHM Cyclin D1 mRNA
EEABNREENHM(x£5,n=10)

Billes Il 75 2%
28 51 Cyclin DI mRNA  Cyclin D1 [
/g kg™t RBU/ %
2= - 30 2.75 0. 41 0.94 +0.28
iR 8 30 1.85+0.12 0.61 +0.27
16 30 1.77 £0. 05" 0.50 £0. 19"
32 30 1.39 £0.11% 0.41 £0.24%
Wl 7.5x107% 30 1.24 £0. 12% 0.35 +0. 18%

e Hapd i P<0.05,2 P<0.01,

BB HE— L AL AT 58 T AF ok DA il . Wt {7 5 5
T3 P A R I 9T B 22 1) R4S i R 2 i A 4R
508 2, L S PR 3 8 1 R AT AR 58 8% 0 A
WFFE R s, JAT Wt {5 5 38 -5 i i 1 20 2 %5 DI AH
2 Koch AT T & B, Cyclin D1 & Wnt i
PR A G, WA S WM ER T
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Cyclin D1

- actin

1 25 2052, BERAL;3. PHHEAL 8 g-kg ' 4l;4. PHTEAL 16 g kg "4
5. PEHAL 32 g-kg ' 4156, FRBEMEEML 0.007 5 g-kg T4
1 FEHEAXMETHM Cyclin D1 B RIEHHN

—, 1E 20 PR 5 1 43 Ay () 49 5 4 440, v [
45 G, W DNA & BT .S B DNA & i 5
G, Wy DNA & U5 1, Cyelin D17 1E 20 i1 g 5
T F R B D Rk T — H7E B T4
FEIRWE , BT AR e T A B AN G 1) S AR 4
3 it 9 2 g R BLRE MR Cyelin D1 £
PR 22 405 v EL ¥ fili 98 1 200 B 0 14 545 B2 1 G, B, AT
005 ot 8 A B ) 2R

ARSI AE B A 5T AL B 0 LR AL
5 YT i e 0 8 B WL ) X — SR A ST 5
AR A, bR 40 i J2 1 BT 5% P B L4 Wit f55
Bty 3 45 R4 i 9 T A0 B DA 9 T I 9 1Y) B
VEFIBLH o S 5638 35 N [ 39) 42 G 25 AL+ 790l 98 + 4
i, 53 5>k F RT-PCR Fil Western blot 7 £ Il fifi i T
A Cyclin DI mRNA FI#E (4 £k K F. 4518
RS F, P B PR AR CTX 498
A RALT AR (P <0.01) ; 525 F4H R, Pe i
JUE R RIE AR CTX 4 G, W40 i % = L ) o 3%
R, S .G, M40 M Bk i L ) B > (P o<
0.05), H 3 4 fififs T4 i Cyclin D1 mRNA K& 2§
HRBBIRTAE A4 (P <0.05,P<0.01), HIL,
SEFIN Ry, VST S A A0 Wn £5 5 30 b G i
HEH Cyclin DI (235, B IE Ml T 40N G, 3] 17
S WA Ak, DT 32 21400 1) Bk 4 4 e 284 5 0936 97 4
2B AE R R HERAT 2R AR 2
Fi L XA Th A AT 9T 215 AR RUE I B
FLURA 1R T B B LR 1 30 S50 58 i R 2
W R BIF 5 A il s T 40 B 1T 95 0IE T PG B ML E L Wint
{5 8 B b A AEHIFE &L Cyclin D1 AN EEALE], 7T 24
I PR B 432 FH A0 e 8 52 5 v 25 B 25 91 ke S A B e
WA

- 176 -

[ &% 3Tk ]

[ 1] Cortes-Dericks L, Galetta D, Spaggiari L, et al. High
expression of octamer-binding transcription factor 4A,
prominin-1  and aldehyde dehydrogenase strongly
indicates involvement in the initiation of lung
adenocarcinoma resulting in shorter disease-free intervals
[J]. Eur J Cardiothorac Surg, 2012,41(6) :el73.

[2] Rodini C O, Suzuki D E, Saba-Silva N, et al.
Expression analysis of stem cell-related genes reveal
OCT-4 as a predictor of poor clinical outcome in
medulloblastomal J]. J Neurooncol, 2012,106(1) :71.

[ 3] Rk, 8 srrb. BB IR H) S Se e iF s gk Je [0 ]
W R b B 25 541 ,2003,9(4) . 82.

[ 47 =55%, BAEST, SCIH 55, 798 JLIE G kYT IR 9T P i 3
A/ 20 B g I R L ¢ [T ] o [ o B2 2 0AE , 2008, 17
(1):22.

[5] W, oass, e, 5. 75 8 L A9 40
SMMC7721 Ko/ BB S0 40 fifL U4 JE 1 rg 2m [ ].
i ¥ [ BE [ 25,2007, 18 (11) :2782.

[ 6] &8, sk, SUB A5, 5. 7O 8 LX) i 98 ai My
SMMCT7721 53 WA HY I A8 PN B AR A DR 7 2 3k o 4 s 28
PR 2,9 msZm [ T]. thi 24,2014 ,30(7) :1079.

(7] SREm], mées, B8Pk, 45, Sy il & B S ok IR a0
fasigr s [J]. s sh o 54 5, 2005, 22
(4) .10.

[ 8] Ricci-Vitiani L, Lombardi D G, Pilozzi E, et al.
Identification and expansion of human colon-cancer-
initiating cells[ J]. Nature, 2007, 445(7123) ;111.

[ 9] Eramo A, Lotti F, Sette G, et al. Identification and
expansion of the tumorigenic lung cancer stem cell
population[ J]. Cell Death Differ,2008,15(3) ;504

[10] Luo F K, Zhao Z G, Zhao W P, et al. Analysis of the
different gene expression profiles between lung
adenocarcinoma stem cells and normal lung stem cells
with ¢cDNA microarrays[ J]. Chin J Blood Transfusion,
2009,22(4) :269.

[11] Koch U, Krause M, Baumann M. Cancer stem cells at
the cross-roads of current cancer therapy failures-
Radiation oncologyspective [ J]. Emin Cancer Bio,

2010, 20(2) :116.

[ DT ]



