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1 . BE H%ALE Pulsatilla chinensis A NATE Bel-7402 Fpfii Ak MR AFALRE MFNHIE, IF N BE A1 BEIR
WHAVERMLE. Ak Hiles A Bel-7402 #RR AR ARASAY, Wk IiRs R, IR0 R W4 1 Sk S B I PR N PR v 5
AR R S FLIR S ATP (i LA Sk v se AR TS VE A s ELISA VAR A 3L 2 H0) s AR A
REEII R H; Western blotting VAR kS 2 Re R ARMHH I O 4AE SR F-1a (HIF-1o) F5EWH. R Ok$H
SRR AR R AR S R AR AR R ARG, W B SRR N MR R AR, Sk 21 400,200 100 mg/kg FRF 24K ICh 42.8%
31.5%. 14.9%, REFEMKFOCHR, BXME A4 (WBC) LI B (k5 2176 SRR P FLER T ATP (¥
1Sk 55 B R REATOR R AR OGNl MR- (HK-ID . BERR AHHIES (PFKD RNERRIMEE (PKO (W&, 185 =R G
T RIAIR I NG (SDHD [fJ&; Western blotting fr4h SR Eom A LS 24T il W B IR AL HIF-1o SRAMRIL. i A
LS R B BT R U E R, JEnT RS HIF- 1o 38 BRR S MRI 40P AE AR, SIS0 IR A K R T

R KSR, Bel-7402 BT PUMR, AERACH R
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Regulation of saponins from Pulsatilla chinensis on energy metabolism of Bel-7402
xenograft in nude mice
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Abstract: Objective To investigate the antirumour activity of saponins from Pulsatilla chinensis against the Bel-7402 human
hepatocellular carcinoma xenograft in nude mice, and to explore the mechanism of energy metabolism. Methods The antitumor activity
in vivo was estimated using a Bel-7402 xenograft model. The tumor volume was measured, the tumor inhibitory rate was calculated, the
levels of lactic acid and ATP were assessed in Bel-7402 xenograft in nude mice, energy metabolic enzymes in Bel-7402 xenograft in nude
mice were detected by ELISA assay, and hypoxia inducible factor-1 (HIF-1a) was detected by Western blotting assay. Results The
sapoinins from P. chinensis could inhibit the growth of Bel-7402 xenograft in a dose-depedent manner. The tumor inhibitory rates at the
dose of 400, 200, and 100 mg/kg were 42.8%, 31.5%, and 14.9%. They had no side effects on white blood cell (WBC) in blood; The
saponins from P, chinensis could decrease the contents of lactic acid and ATP. They also could decrease the levels of glycolytic enzymes
phosphofructokinase (PFK), hexokinase-II (HK-II), and pyruvate kinase (PK), while increase the level of succinatedehydrogenase (SDH)
that was the key enzyme during tricarboxylic acid cycle. Western blotting indicated that the expression of HIF-1a protein was significantly
decreased in Bel-7402 xenograft in nude mice. Conclusion The saponins from P. chinensis could inhibit the growth of Bel-7402
xenograft in nude mice in vivo, the mechanism is related with regulating energy metabolism through the HIF-1a pathway.

Key words: saponins from Pulsatilla chinensis; Bel-7402; antitumor; energy metabolism; glycolysis

ks BE: 2014-01-23

EE&WH: Fx“+H7“mAH00H7 BHERLIUNE (20112X09102-001-19); LFEA AR G FBA X1 H (2010DQB01700);
LR EE T #EAESH (G1I11006)

TEEEN: DA (1982—), L, frihit, MFHh 22 0r 0 KRNI, Tel: (0791)87119785 E-mail: luoying0302@163.com

HBIEEE  BR2E (1966—), #¥%, M-S, MG ZR0 0 ZAEREITTT. Tel: (0791)87119611  E-mail: clyxy2513@163.com
WtttAk (1953—), #d%, LA I, G2 RRSREYIEIERS TR SO 2 FF K o Tel: (0791)87119638  E-mail: slyang3636@126.com



- 974 - ]

Chinese Traditional and Herbal Drugs 28 45% % 78 20144E 4 B

0 WP e e R EBRARAS, A AR TR R P A
o3 At R id A A RE R PR A RN A AL IR AL 15 40 i
B P2 i H 3R EL 20%~30% [ ST 75 (1 B
ML R AL FH RN 70% I fE f; bR 4 i £E 4
PER 78 3 (AT AT ARSI AR IR I R &, AR AT
SRR, PR AE R TILIR A D i ATP, IXREE 4
(1) “Warburg 2.7, “Warburg 2N " 14 H B A X
A 1K) g SCE 2T, 8 4 1 14 i A B S S e 4
B IR 2 — P UTAESR AT HOE T AR 5 45
ST R A0 B AU 20 TR T 2 i, DA
T 4 e A QU R SR ) A B kAT IRG
JT M, K R BRI TR RO R AL,
A AU 110 DG Bk Tl 28 AR AT B Rk T 2 e g
1757 FHE AT (P EE ZE T A

I13k% Pulsatilla chinensis (Bunge) Regel 454
TR, HESE, R, FIREIESIE
P R, R BIEE. SE. i OE
AR W IR 2 rh g 1R e, TSR B,
1L 47T 004 HeLa F1 SGC-7901 4 s, At
AU, F SRS 2 A S b HU R
(1 EZEARERAL, TSI R T, AR
HOEEN RN b S N e i 7 A = B )
RN PUIMRIETE, JENREEARI AR R, BT
ILHUIIRE ML, A Sk S Iea 8 25 1 Tk K
FLAEIG PR b ) R FH H A B 1 Si fr B LAl
1w
1.1 ZApatk

NI Bel-7402 41k, W8 -1rh ERERE
W EARRE A B PR 0, AR E AR
1.2 #h#)

SPF 2% Balb/c #/NE, HMEPE, 5~6 Sk, 65
H, Tt qedf e sc i AR A R AE, &
FAES SCXK GAD 2009-0004
1.3 AR5

FISRSE AT,  HVL PG e 2 2 v 24 [ 4 il 71
il 38 A K AR FE  0 K AR 25 Wit 9 ol 38
Pefit (HPLC yAME s Bt s 2> 20>90%, #t'5
20121126); R¥ffhiE)y (ik's SH1160), Fig®
AT R A H) s FLERAS IR S ATP AR
&, W R EY TR TR R
(PK). CUBEFHE 1T (HK-TD | 7% S0 80 (PFKD .
BEHIR I G (SDH) Rriksl &, W H iy H
TR AR AR s WiYE ] Marker (Fermentas,

26616); PVDF Ji# (millpore, IPVH00010); L)
A (B-actin) $ifk (anbo, E0012). HE T A
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25 BHALTIER ATP KT O
WG b, Frve, HAEFEKEIS R 10% ol
A1, AR U I P A E A TR P 2R LR A %Lm
ATP 7KFAGI, K FH BCA v 8 &) % (8 T I & g0
2.6 JEHAL AL B RigIHE XES PFK. HK-I1. PK Eg?
K. SDH 7K PRyt 02

IR /R, BT, FHAEEEER /KB4 10%
A%, RH ELISA %, #&l5R& i W H b T #4%,
Kyillgpderh PFK. HK-II. PK A2 SDH [K7KFA81k
2.7 BT HIF-10 E R RIZBIEN

PRI 100 g B dl2R, $eddE e, 4T SDS-
NN ik, HIKAAFA 80 V. 25 min,
SRJE 100 V. 80 min, HLIKE NG EAKESR
PVDF Ji§i I, #6444 200 mA % 180 min, E5
5% ARWIHE (¥ TBST kAT = A 1 he 4 CH¥
B HUHIF-1a (1:1000). B-actin (1 :5000) it
&, TBST ¥E3 K, —HU=EMFE 2 h, TBST Ik 3
K, BEEHRAEER.
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3.1 XMEERRBEEE KRN
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2558 13 R ARFIEAILL 255 28 AR A TR 2
IR, SRR ZE S RE (P<0.05. 0.01), 45
B 1o PR B S 4l T B A N, I
s AR R SRR LR e R B (P<
0.05), REMIRALS RS2 E. e AIGRIE LA
RN 56.2.6% 42.8%. 31.5%. 14.9%, 13k
SIS AR 2 SRR AROC R 45 R IR 1.
3.2 XRHEARR M RaAY S0

gh LR, B s A mT B S AR i R AR B
WBC [, A iz R EE (P<0.05),

710 B3 16 19 22 25 28 31
22N /d

R "P<0.05 "P<0.01
"P<0.05 "P<0.01 vsmodel group

1 BkHEFEX Bel-7402 B R R BEEMERIRRY
Il (x+s,n=8)
Fig.1 Effect of saponins from P. chinensis on volume

of Bel-7402 xenograft in nude mice (x+s,n=8)

F1 BLHEE Bel-7402 FHEERSABEBERE
BISM (x+s,n=8)
Table 1 Effect of saponins from P. chinensis on tumor weight

of Bel-7402 xenograft in nude mice (x+s,n=8)

20 5] FIE /(mgke ) FRE /g WEER /%

] — 1.10£0.27 —
3 A s 467 0.48+0.22"" 56.2

FERE 2T 400 0.63+0.25" 42.8
200 0.76+0.24" 315

100 0.94+0.25 14.9

HEMANE: "P<0.05 TP<001 "P<0.001, [
'P<0.05 “P<0.01 "P<0.001 vs model group, same as below

SRS LS -l pa bk ) ob TS -2

WA 2,

3.3 MEERRIEEL R EERF ATP KIS0
452 Ja Sk S5 8 A 7 S A A e A SR A )

LR AT R, o PRI AL T R PRI

R AR AU D IR I 0w, SRR A4

L git2e 25 (P<0.05); FERSRHEFEA

F2 BLHEEX Bel-7402 FHERRMAMBIFNN (x+5,n=8)

Table 2 Effect of saponins from P. chinensis on blood cells of Bel-7402 xenograft in nude mice (x+s,n=8)

4 FIE /(mgkg) WBC/(X10°L™)  RBC/(X10ZL™ HGb /(gL PLT/(X10%L™h
| — 5.08+0.89 10.1£0.5 150.75+7.67 1596+ 313
R B 467 423+1.05 10.0+0.4 151.254+6.90 1692+ 284
FERS 400 5.09+1.51 9.840.2 143.75+4.53 1669+ 192
200 5.27+2.06 10.040.6 148.85+6.57 1696+ 240
100 7394139 10.140.2 146.00+1.41 1673+ 478
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ATP JK-FI %, T 4] ATP /K2
A SR (P<0.05), i 0E 3.
£3 BLBEEN Bel-7402 FHEERIEAL P FERM
ATP KFERZM (x£s,n=6)
Table 3 Effects of saponins from P. chinensis on contents
of lactic acid and ATP in Bel-7402 xenograft

tissue of nude mice (x+s,n=6)

5l / A / ATP /

21 ) - -1 -1
(mgkg ) (mmol-g ) (pmol-g )
i — 0.26140.045 36.4+14.4
R th i 467 0.2094+0.065° 19.2+11.4"
EPS LSt 400 0.215+0.037°  20.1+14.1°
200 0.22240.026" 3134264
100 0.21940.075 3484196

3.4 XMEHEERBALN P EEREEXEBIF N
F1 Sk 535 12 77 ) W A AR g 8 R BRUUR 41
2k HK-II. PFK BJ7K>F, F+i& SDH 7K, 5
PRI LU GEil 24 25 5 (P<0.05), FISkE 2t
R E AT PR 4L PRK K, 5
BRI LR 2 57 B2 (P<<0.05), Py IR 4105
4123h SDH KA BT, 4 PK. HK-IT TG # &
e, R 4,
3.5 XMTEERIEALL HIF-1o EHRIEZNEN
K H Western blotting £ I %% 41 J8F B 41 21
HIF-1o 8RB AR, 250 EW, Akaa e
FIE AR ERALZ HIF-1a B ARIEHE N, S
RA 2R EE (P<0.05), 48 WE 5 FE 2,

4 BLHEE Bel-7402 THERREAR HRES NGB REERIEM (x£5,n=6)

Table 4 Effects of saponins from P. chinensis on relative enzymes of energy metabolism in Bel-7402 xenograft tissue

of nude mice (x+s,n=6)

2 Fli /(mgkg )  HK-II / (ngmL™") PFK/(pgmL"') PK/(ngmL™") SDH / (mmol-L ™)
A — 0.400£0.063 97.3+32.8 361+ 53 0.259+0.033
R A 467 0.352£0.105 65.7426.1 31.3£10.6 0.302+0.061"
EPSol=553 400 0.359+0.066" 61.9+14.1" 346+ 7.1 0.299+0.039"
200 0.442+0.058 70.3+10.7° 2.1+ 5.1 0.281+0.079
100 0.446+0.201 78.9+25.8 412+16.1 0.281+0.121

x5 BRHEE Bel-7402 EERRBHLAT HIF-10 T
ARIEMIZNE (x+s5,n=6)
Table 5 Effects of saponins from P. chinensis on expression
of HIF-1a protein in Bel-7402 xenograft tissue

of nude mice (x+s,n=6)

415 FE / (mgkg ") HIF-1o./ B-actin
i) — 1.7340.33
KB 467 1.5340.25
FERS 400 0.90+0.22°

i
— e e e .

B Rt LSBT

&

2 BRSHEE Bel-7402 EE R RBHLA T HIF-10 T
BFRIEHFME (x£5,n=6)
Fig.2 Effects of saponins from P. chinensis on expression
of HIF-1a protein in Bel-7402 xenograft tissue

of nude mice (x+s,n=6)
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