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Steroidal saponin RCE-4 from Reineckia carnea ( Andr. ) Kunth inhibits growth of

human cervical cancer xenograft in nude mice
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Provincial Key Laboratory of Natural Products Research and Development, Hubei Institute of Tujia Medicine, Three
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[ Abstract ]| Objective To determine the inhibitory effect of steroid sapogenin RCE-4 derived from
Reineckia carnea (Andr. ) Kunth on the growth of human cervical cancer xenograft in nude mice. Methods
Steroidal saponin RCE-41 was extracted and identified by conventional methods. Nude mice model of
transplanted tumor of human cervical cancer Caski cells were established by subcutaneously injection of
0.3 mL cells (4 x 10") under the right hind leg. Caski cervical cancer model mice were randomly divided
into model group, paclitaxel (10 mg/kg) and RCE4 (25, 50 and 100 mg/kg) groups, once a day for 4
weeks. Then all mice were sacrificed in 24 h after the final medication, and the volume and weight of
transplanted tumor masses were measured to calculate the tumor inhibitory rate. Morphological changes of
transplanted tumor tissue were observed by light microscopy, apoptotic rate was determined by TUNEL
staining , COX-2 expression in the tumor tissues was detected by immunohistochemical assay, the mRNA levels
of Bel-2, Bax, Caspase-3 and Caspase-9 were detected by real-time PCR, and the Becl-2/Bax ratio was

analyzed, and the expression level of survivin protein in the tumor tissue was detected by Western blot
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analysis. Results

RCE4 (25, 50 and 100 mg/kg) significantly inhibited the volume and weight of the

transplanted tumor in the nude mice (P <0.05, P <0.01), up-regulated the mRNA expression levels of Bax,

Caspase-3 and Caspase-9, down-regulated the expression of Bcl-2 at mRNA level and COX-2 and survivin at

protein level, and reduced the Bel-2/Bax ratio (P <0.05, P <0.01). Conclusion

RCE4 significantly

inhibites the growth of human cervical cancer in nude mice, which may be associated with up-regulating the

expression of Bax, Caspase-3 and Caspase-9, and down-regulating the expression of survivin, Bel-2 and COX-2.
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Figipz — o ABFIT AR M 1 s R R
9 Caski FEAFIRIRIEL , 4K RCE4 X #LER Caski 21 i £%
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cl- 0
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% 5'-GCGTCCACCAAGAAGCTGAG-3'
ik 5'-ACCACCCTGGTCTTGGATCC-3'
i 5'-TTTGTTTGTGTGCTTCTGAGCC-3
Caspase-3 N 400
T 5'-GATGTTCTGGAGAGCCCCG-3
¥ 5'-CCCACACAGATGCTGTTTACCAT-3

Caspase-9 N 153
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iR A RSO KBRS, &3 RIE 1 IR R
R KB R JOKE . 2 dl)E5 2 KPR 44
FEMEIRA A B (L) FIFERE (W) R 3 RIS 1 Ik, g ik



478 B SRR, 2016,38(5)

http : //aammt. tmmu. edu. cn

FAV) = (LxW?*) /2, DAWLIES ] (d) £ A g, g 14
BUGIIME (mm® ) G2 R RS A K ™
1.5 #HRERHREATLI5E %

ARG LTI H SUHE I F 12 A0 AR B, 5 g 5
BB PR A 2 e o FE IR A TR 3R A
F=[1 - (GBI BRI R ) | x100% .
1.6 MBARTEFNR

FIB R 5, B2 mm x 2 mm i 2H 21
4% Z TPV MR I o2 , A S B B, D), HE e, 7
6 WA T WS IR A AUE 222 Ak
1.7 TUNEL #& | i 58 28 27 2m i R =

Wi 9 1 Y0 e 2 B IS IS, T AR A g K
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2.1 RCE4 o9& MET

RCE-4 ¥ 3% % #2.' H-NMR (400 MHz, C;D;N)
0.85(3 H,s,H-18),1.34(3 H,s,H-19),1.15(3 H,s,
H-21), 1.08 (3 H,d,J =6.5 Hz,H-27),1.76 (3 H,
d,J=6.1 Hz,CH,-Rha) ,6.63(1 H,s) ,5.11(1 H,d,J =
7.3 Hz) ;" C-NMR (100 MHz,C;D,N)§:75.9(C-1),
27.3(C-2),67.3(C-3),34.2(C4),31.8(C-5),26.4
(C-6),26.4(C-7),35.6(C-8),42.0(C9),39.4(C-
10),21.4(C-11),40.3(C-12) ,40.7(C-13),56.4(C-
14),32.2(C-15),81.3(C-16),62.9(C-17) ,16.7(C-
18),19.4C-19),42.5(C-20),14.9(C-21),109. 7( C-
22),26.3(C23),26.2(C-24),27.3(C-25),65.1(C-
26),16.3(C-27),98.1(xyl,C-1),76.9(xyl,C-2),79.2
(xyl,C3),71. 6 (xyl,C4),67. 4 (xyl, C-5),101. 9
(tha,C-1),72.0(rha,C2),72.2(tha,C-3),74. 5
(rha,C4),69.9(rha,C-5),18.8 (rha,C-6), Zfk&
W ORGS0 73 Cy He, Oy, BE LB Y
R(18,38,58,25S) -2 fi be-1,3- % 1-[ a-L- [ ZEB-
(1-2) -B-D-ARMLmHEH ] (& 1, 75k RCE4) .

El 1 RCE4 MLz 5H

2.2 RCEA 37 Ha B BR A — AR &N 0
Caski ZMEIEFPEREL 8 d Ji5 , B BRUA Ui R 5 750 11
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B TR/ REAETR , 20 HOBR B4 BB 0R , T2 i 4% 21
[P AT N 22 S oS T2 L (P >0.05) , 32
TRE SRR AL K T, 9 d B TFAR YA 2. S &
AR BB PR AT, B R IR RO B B IE R
2.3 RCE4 g HERASHBGEKAGT A

TRYTIAIA] RS AR R KN TR AR R, £
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A7 it o5 o ) 0B A AN [) R R ) 4 R 5 A TR ] g 398 4 ek
FE U ST AL LR RCE4 J8Y7 41 & 98 7 41 TCiE J
H B A5 RGR e 5 [ i (B AR B 2 L4, 22 S 39
Gt L (P <0.05,P <0.01) i H RCE4 4254
B BAF RSO R .

350 g
sol = %uEma
. ——100 mg/kg RCE4 H
~+—50 mg/kg RCE 4 41
257 25 mg/kg RCE4 41
£20
< A
® 1.5+ b
1.0+ b <
a
0.5} a
{ a
0

3 6 9 12 15 18 21 24 27
A ] (e/d )

a:P<0.05, b:P<0.01, 5 [ B 4] & 427 28 b 4%
2 BFAETERRBEBERERL

2.4 RCEA4A g R RABIIE B R EFo 0B 50
A
FEETEY 2 R BRURS AR JRE A R e e ot i e I, FH 5542
(10 mg/kg) F1 RCE-4 (25 .50 100 mg/kg) V&7 )5 , 9
A I T LR AN, SRR R B Gi i
ZR(P<0.01,%#2 K3),

R2 JEEHERRBEBERENNEERILE(n=6)

3 AR JeA IO At Eill g
(em’, x%5) (g, x5) (%)
REAIZ 3.25 +2.40 3.011 £0.171 -
10 mg/kg AL 0.51+0.36 0.585 +0.093*  80.57
25 mg/kg RCE4 4] 1.72 £1.51 1.939 £0.253*  35.60
50 mg/kg RCE4 4 1.13 +0. 80 1.434 £0.545%  52.37
100 mg/kg RCE4 4 0.80 +0.07 0.934 £0.602°  68.98

a:P<0.01, 5870 28 sl g5
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HE Yo 05 I 7R, 455 76 21 o BRORS AR 20 40 o i
SR AR AR R, et TG 2, R B A K, 2
2 B AR E U s 2R A2 BE (10 mg/kg) FiI
RCE4 (25.50,100 mg/kg) iG77 )5, a] UL i 96 200 Jfd 4%
45, AN ST A , A MIA% G 5 ) il % R A, T PERE A
B W LL YL SR AR IX 3, 1 HLKE RCE-4 71 & i 34 fin, =
YEFIRCRE I (81 4) .

AR ;B B4 ;C. 100 mg/kg RCE4 41
B3 ZRAETEERBEEX/NIE

B4 BASHERRBEBAARSFEUE

(B]

A A B: ¥A4BE;C: 100 mg/kg RCE4 41

(HE x400)
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2.6 RCE4 x3g 3 iR RASHLE LR 20 Ie B 0 % vh

LA T RCE4 41 (25,50 ,100 mg/kg) # FLF%
FE IR 20 MR T2 83002 L (70.33 £5.69) % (26. 17 +
7.38)% . (49.77 +4.82)% . (61.06 +6.36)% , 5
I (15.96 £4.57) % W2 RA G E L (P <
0.05,P <0.01), HFE RCE-4 5l & py3 i, HAE FRCR
SOMEISE . EIELS BT, R T4 A R B A R A
[ 45 ) — B ), AR, BT A PR SO IX 3
B, Z RO HEZEE(10 mg/kg) Fl RCE4 (25,
50,100 mg/kg) FIIGIT I, Al DL oA B G 2, B
bfiZg RCE-4 575 i3 m, AR HIBCR B BT
2.7 RCEA *ZHEBRASHBAL T COX2 &G

F IR

COX-2 Fi [ 33K Sy 4t M Jot 5 A B 68 UKL, 58 A2
2H(0.33 £0.52) fil RCE4 (25 .50 .100 mg/kg) 41 ( 4%
%7 1.00 £0.89 0. 67 +0.82.0.50 £0.55) COX-2 &
ik m LR SERY] (2. 50 £0.55) iR
HS 142 X (P <0.05 P <0.01,K6),
2.8 RCE4 7 # /4% A 4B 41 42 F Bel-2 | Bax

mRNA £k ¢5% 4

¢ 3 AT AU AR R B AR IR ZH 2 rh Bel-2 mRNA

FIRAKT- W S 9 0, Bax mRNA &35 7K 7B fg BTG 5

EREE(10 mg/kg) #1 RCE4 (25 .50.100 mg/kg) 69T
J& ,Bcl-2 mRNA 35 Fil Bel-2/Bax {H A i [ K, Bax
mRNA ZRB BT, SR R E R A St B
(P <0.05,P <0.01) 77 H 2 384F 1 B & 01
T

*x3 FESTERBRBEEMAL D Bc-2 Bax mRNA
Rik(n=4,x+s)

20 51 Bcl-2/GAPDH  Bax/GAPDH Bel-2/Bax
0.657 +0.036 0.367 +0.034 1.794 +0.072
0.327 £0.040" 0.634 +0.045> 0.514 +0.032"
25 mg/kg RCE4 41 0.502 +0.064* 0.496 +0.053* 1.010 +0.046"
50 mg/kg RCE4 41 0.427 +0.033" 0.574 +0.065" 0.746 +0.033"
100 mg/kg RCE4 4] 0.379 +0.032> 0.611 +0.073" 0.622 £0.031"

a.P <0.05, b.P<0.01 ,5*§ﬁéﬂkbff’i

ikl
10 mg/kg LML

2.9 RCEA4 38 # 547 [ A% A1 9B 40 22 P Caspase-3 |

Caspase-9 mRNA £ ik 64 % v

Hie 4 Al L, BB A1 BR B RS A R 4L 2L Caspase-
3. Caspase-9 mRNA 2 ik /K ¥ B & B AL 5 A2 B2
(10 mg/kg) 1 RCE4 (25.50.,100 mg/kg) J4¥7 ), k-
RS RIBG B R 0 5, SRR B R A B
THeEE (P <0.05,P<0.01), HEE RCE4 | a3
i, AR FHRCR E IR,

A MM B, FHEM;C; 100 mg/kg RCE-4 41 47 3k 7 A T 20 i
ES5 ZAEMEERBAEBALHMATNE (TUNELx400)

(AJ

A BRI B, B¥AEL;C: 100 mg/kg RCE4 2847 3k 7= COX-2 B & £ ik

E 6 RCE4XEFERRBEBAAS COX-2 ERRIEMFT
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( x400)
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F4 BHETRRRBEMEHL S Caspase-3  Caspase-9
mRNA RiL(x +s,n=4)
ZH 5 Caspase-3/GAPDH Caspase-9/GAPDH
(Ve 0.408 =0. 060 0.360 +0. 054
10 mg/kg AL 0.702 +0.076" 0.622 +0.064"
25 mg/kg RCE4 4 0.552 +0.103° 0.468 +0.072°
50 mg/kg RCE4 44 0.618 £0.062" 0.538 £0.094"
100 mg/kg RCE4 41 0.656 £0.052" 0.561 £0. 043"

a:P<0.05, b:P <0.01, 5 4574 48 pbdk

2.10 RCE4 g 3 4% RAS LG 2128 F Survivin &
CE &AL

i [ 7 AT DL, 455 2 A R RS AR R ZH 2 Survivin
BRI ST A2 EE (10 mg/kg) HN
RCE4 (25.50.100 mg/kg) i6¥7 J5 , Survivin 45 H FR 1A
OB AL, SRR e 2= R A G2 B (P <
0.05,P <0.01), HFE RCE-4 57 & py3 i, HAE FARCR
G R

1 2 3 4 5

Bractin(42x10°)— | E—————— )
12,

e 2 2 =
N )} o] o
T T
©

Survivin/B-actin

o
o

415 ®
A BH L Survivin B G R KB X R F o411 KR
42 AR, 325 me/kg RCE4 #1,4.50 mg/kg RCE4
21,5:100 mg/kg RCE4 28;a.P <0.01, 5 8274 20 pb 25
7 Western blot &l % A'E FEE R B EBEA RS
Survivin EHRIE

3 tig

ARSI Caski 4 B F F A8 H 57 S0 4 HE
FRAL, D UASEHL H e A R, g ZH 21 COX-2
Bel-2 | Survivin 2 ik 7K 5 B 2 #8% Jin, Bax, Caspase-3 .
Caspase-9 Kk /K-F-W] B KR s A2 AT RCE4 55T
J&i , AT 33 0T B A TR A A K R P S A R 2H )
COX-2 ,Survivin , Bel-2 | Bax | Caspase-3 | Caspase-9 [ 7%
WK, RW] RCE4 XJ 2 #08 #R B AR 1 A K B
A BEMHNE

AR ] Survivin BCA I B 6 1Y TS it 2
— T RS PN AL RS AR AL S Survivin F
FRIKPH BT R B RCE4 69T 5, Hak
A ZKOF B S ARG, SE R 45 5 5 Chen 251 31738 — 3,
YR 20 e 4 T 3 s 1) B BEAEAR Z — , Survivin 77 SR
T ZFE SR B A S & R I S8R 5 5 W 2%
P 3N E RO Bl A o (TP -3 NS Y TR N
B AR I R

By 240 1 4 12 % 5 3 g 17 T SRR AR 1 Bel 2 K
J , H Bel-2 Bel-x ZEH0H -2 [ A1 Bax Bad SF{2 7=
HEHHAM LS Survivin fFHERY(E 5102, 5 A
MLE) Az 5 T Caspase 5 1 0 22 18 0 76 40 A 0 758
FEAYR W A AR A T, BATAL L Survivin-Bel 2 5
Joi-Caspase £ [N 2 15 15 5 9 749 30 3%, 98 42 240 e O
TR 2 Survivin 4151 Bel-2 SR AL T
A E AT PR R AT , Bel 2 Bax S53R34
K Bel-2/Bax fE44 H B 5 A8 Ak, 45 R 0 4Ok 4R i
MR AR P A B R C PR T AR
B F-1 33K 53, FE M 153 Caspase-9 | Caspase-3
S5 B AR, SR T AL Y AR R
B, B S AR SRS R R 4H 2 b Bel-2 3Rk K1 B i b
M, Bax ,Caspase-3 | Caspase-9 ik /K- W B F3AI% s I %€
2B RCE-4 3097 f5 , SRR LA mT il 2 R A% Bel -2
mRNA 335 7K, 715 Bax , Caspase-3 . Caspase-9 mRNA
FIBIKF- K REAR Bel-2/Bax {8 ; A 45 5 5 HFEAK B 851
SR PR BB AR (R REURIRE o 5 | iR 2 2R 25 2% 43 B
TUNEL 3543 Hr 408 T 25 58 — 8. ARWF5E R, 411
il Bel-2 ZJ5 A Caspase 5 [ 5 ik #Y 5 5 2R3k Al
fig /& RCE-4 3597 M i S 2 ML Z —

COX 434 COX-1,COX-2 P Fpily &, Hrp COX-1
B T4k, COX2 Rk SR E, EIEFT
DL, COX-2 i WLERIE , SR 1T S BLAA3Z 31 S Ik Py i
B R LRI R I, COX2 1T Kk,
A A QR AN NI N RN
TR ) R R TR RS VAL OG B W2k i Rk
R MIE A RS . B, B % COX-2 R F)
R R B 9 9 L — AR AR SR
RELLAL A3 AT 45 3L s 1S T 4 B AR R 4 4 COX -2 i 3%
KK T, TS AZBE RN RCE4 39T J5 , Hi3Rkak
TR R, X S TR TR I g i Se B R
PRI TEFIBTIIE M —2. it FA TR0 254 W )
COX-2 ik A] A& RCE-4 41| b Jeg A= 4 1) 2 LA
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