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Inhibitory Acting Mechanism of Psoralen-Osthole on Bone Metastasis of Breast Cancer—An Expatiation
Viewing from OPG/RANKL/RANK System LIU Sheng, WU Chun-yu, CHEN Xu-feng, et al Department of Tra-
ditional Chinese Medicine Surgery, Longhua Hospital, Shanghai University of Traditional Chinese Medicine , Shanghai (200032)

ABSTRACT Objective To find the optimal proportion of Composite Fructus Psoraleae and Fructus Cnidii
(CFPC) for inhibiting the bone metastasis of breast cancer by way of exploring its acting mechanism viewing from
OPG/RANKL/RANK system. Methods The human bone metastasis of breast cancer model was established by
injecting tumor cells of MDA-MB-231BO cell line into the left cardiac ventricle of nude mice. The modeled mice
were randomly divided into seven groups: the blank group administered with normal saline by gastrogavage, the
positive control group with zoledronic acid via peritoneal injection, and the 5 tested group with CFPC in different
proportions of Fructus Psoraleae and Fructus Cnidii, i.e. (A,4:0;B,3:1; C,1:1; D, 1:3, and E0:4), given
by gastric infusion. The treatment started from 1 week after modeling and lasted for six weeks. By the end of the
experiment, the metastatic foci in bone were imaged by radionuclide tracing method and X-ray photograph, and
separated for detecting gene and protein expressions of osteoprotegerin (OPG), receptor activator of nuclear
factor-xB ligand ( RANKL) , interleukin-8 (IL-8) , parathyroid hormone-related protein (PTHrP) , macrophage col-
ony stimulating factor (MCSF) by Real-time PCR and Westem blot respectively. Results Inhibition of bone me-
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tastasis gene was displayed to some extent in all the tested groups treated with CFPC, showing an increased lev-
el of OPG mRNA expression (It was 60. 343 +6.274 in the tested group C) , and decreased mRNA expressions
of IL-8, PTHrP, MCSF, RANKL (218. 010 +12. 802, 232. 399 + 14. 354, 319. 831 £5. 322, and 195.701 £
4. 862, respectively in the tested group C). The optimal effect was shown in the tested group C, showing signifi-
cant difference to that in the blank group (P <0.01). Mean_while, the OPG in the bone metastatic foci could be
up-regulated and protein expressions of RANKL/IL-8/PTHrP/MCSF down-regulated in all the tested groups. The
optimal effect was shown in the tested group C, with significant difference from those of the normal saline group.
Conclusion CFPC could inhibit the bone metastasis of breast cancer through activating OPG/RANKL/RANK
pathway. Among different proportions of Fructus Psoraleae and Fructus Cnidii, 1:1 was the best one.
KEYWORDS bone metastasis; animal model; Fructus Psoraleae; Fructus Cnidii

BHREEUNAXBRE REANEE. H470%
WAL R LB AEEBHEERERD.
BB HBIEN S EERRA 20% Y, EHILK
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25 g Witk o LT R BT ST TR 4t , I 1€ SPF B8
TS,

2 MEAMGk FREHIRESEBA K
MDA-MB-231B0 th H A& KR K% N EE ¥ B R Bk
YHULF R, SRR L-15 B3Rk, W3 10% MR
EMmEREER/HEER (%100 U/mL), AR
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THFLEHTL B 21 GE Hawkeye4 Infinia Functional Imaging
Scanner (GE Medical Systems, Inc. , Waukesha,USA) ;X
283 i {3 ( Philips Optimus Bucky Diagnost TS, Philips
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4 FOE S MDA-MB-231BO #] % FLARE B #
B R B BUE K RS 5 5R  MDA-MB-
231BO, EHELAT 24 h e L BTSSR, B KA
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BEEZES. RRECEEHNEEMRHERRKE,
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ia Functional Imaging Scanner ( GE Medical Systems,
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B MCSF 2 H #kKE KA Trizol — 43RG
RNA, 4181501 1 mL Trizol JZ & WAT LK, B £
EP % .4 C,12 000 r/min, &5.0> 15 min; BH b5,
15~30 CiE S min; 0.2 mL 84, % L5 T,HF
B ZIRR T 15 5;15 ~30 CIEE 2 ~3 min;4 C 12 000 1/
min, B0 15 min; B E 75, 0 0. 8 mL RAFE, RS
59315 ~30 CHEH 10 min,4 C 12 000 /min &L
10 min, B0 EHE @ TITE RN & RNA; B E3, In
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min; { A T2 T4 RNA, % T HI Bk (5 DEPC
A3 ALK ) P o3 (4 3 B 41 F1 RNA ¥
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ERAH EFI51% R34
OPG  GCTCACAAGAACAGACTTTCCAG CTGTTTTCACAGAGGTCAATATCTT
RANKL ~ CGATGGTGGATGGCTCATG TGAGCAAAAGGCTGAGCTTCA
PTHP  GTCTCAGCCGCCGOCTCAA GGAAGAATCGTCGCCCTAAA
I8 ACATGACTTCCAAGCTGGLCGT CCTCTTCAAAAACTTCTCCACAAC
MCSF GGACACCATGCGCTTCAGA GCAGGCCTTGTCATGCTCTT
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—Hi, FIR T /E0 2 h, TBST & ¥k, JG A AP #7ic
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B, SR UxesER, RAEM ¢ KiK., Westen-
blot il V3.0 B #4047, s it R E(E S A
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¥ E Te-99 m MDP W3, Ti7E BH6H 5 A HOMe i h T
B BOR B, R B S AL e R A R
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A BR A BB RS (WA 2 L - WL, A L - 5, EFHE - 04, 65T -
400 B-X (- ) C: M EUREURFER (WL AT
B2 MEEEBAL X &SR

3 FABWHBMAX mRNA REHB(R2) &

4 FHBRBHXEEIELB(ERI)

OPG/

T M BB PRF - A AR [ B (L HG 1] 22 460 )
483 A (RANKL, OPG, PTH:P, IL-8, MCSF)  — &
A9FER, e OPG &k k3% (P <0.01,P <0.05),
ifii IL8, PTHrP, MCSF, RANKL % &k it ) F B (P <
0.01,P<0.05), ULUAKEIRF - #h A8 RE i W iE
OPG/RANKL/RANK #%:, MH IR B BB, 6 1A
A SEME KA B ERAGIHERX(P<0.01),

RANKL/RANK A4 F BT R P EXBIEA.
R T AFIREREKT - A ISR FERCE I
¥ FAE ¥ B OPG )%k, T ¥ RANKL,IL8,
PTHrP MCSF 197K (1 Rk, 080 % 25 %f 2l ok Wis
OPG/RANKL/RANK ifi B , 1) il 7L % # H ¥ 8. 6 1
AR S BEEKAKBERARITFREL(P <
0.01),

®2 FUMHEBMK mRNA RIALE (3 25)

mRNA #ik
Ml n
0OPG L8 PTHrP MCSF RANKL

Cc 7 100. 000 £0. 000 100. 000 £ 0. 000 100. 000 £0. 000 100. 000 + 0. 000 100. 000 +0. 000

Y 7 74,797 £7.584 157.373 £12.021 "  174.952 £9. 168" 157.373 £12.021 ** 167.627 +7.345""
B 7 40.002 £3.750°" 287.769 £7. 113" 365.200 £11.334 " 287.769 £7.113°° 315.004 £3.998°°
] 7 38.825 £0.974** 290.366 £13.031"" 340,878 £9. 858" 290. 366 £13.031 ** 336. 585 £11.011 **
B:S5=1:3 7 48.739 £1.848"" 254.134 £12,965""  307.608 +8,370"" 254.134 £12.965** 265. 698 +3. 145"
B:S=1:1 7 60.343 £6.274°° 218.010 £12. 802"  232,399+14,354"" 218.010£12. 802" 195.701 £4.862 "
B:5=3:1 7 47,700 £0. 850" 260.944 £13.728""  297.352+2.110"" 260.944 £13.728 " 4232, 482 +£5.149°"

T:C AR, Y Hrp kML, B MM, S WEWTH B:S = 1:3 HFMERE: AT =1:3 4, B: S =3: 1 b il SEORTF =3:1 4,
B:S=1:1 MAMERR: EIRF =1:1 ;55 C IS, " P< 005, P<0.01; FXMA

£3 FAAKBHXEORELE (Fz9)

EaXis
i n
OPG IL8 PTHP MCSF RANKL
C T 100. 000 £ 5. 482 100. 000 + 4. 090 100. 000 £ 5. 585 100.000 +1. 193 100. 000 +6. 480
Y 7 133.484 £3.486°° 81.921 £3.785° 64.827 23.278°° 213.143 £6.907 " 76.244 £4.449°"
B T 120. 657 £8.472° 86.399 +2.862" 65,564 +3.766"* 426,707 £13.760* 82.192 £5.490*
S 7 130. 780 £3. 390 ** 75.501 £3.175°" 72.933 £4.362°° 410.960 £12.795 " 83,687 £3.591°
B:§=1:3 7 131. 886 £6. 154 * 72.788 £5.314° 64,561 4. 118°° 306.419 £4.729 ** 67.081 £1.189 "
B:S=1:1 7 137.817 £3.485 " 73.927 £1.492°° 64.370 £3.998°° 319.831 £5.322°° 66.403 £3.459°"
B:§5=3:1 7 153. 940 £6.192** 67.600 £2.759 " 52.601 £3.164°° 363.068 £7.450"" 59.663 +4.386""°
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