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M, PR 28 W7 0 AR 248 28 5 o B B U AR I VE AL . 5% ¥ 6 J3 1% SD MEPERER 60
HEAHL N 4 41, BB TR (SHAM 41) | B30 AL (OVX 4l) 5 Wk ALAL (QEW 41) A Z 4
(B4, B8 UG, /- AT 254 T30 3 A R 45 4 K U B szt o s 3T o ) B R 2
B DA I N B2 A 7 W i /s M- Bz 48 i 26 B 4 1 ( platelet endothelial cell adhesion molecule-1,
CD31) IM%& M B A4 A F (vascular endothelium growth factor, VEGF) ik {El, &R HEETS
B (1) BeBr s VAI7 R OVX LA FRELRS it (Kirans ) (HAH % (Kep) (B2 18] (Ve ) KFEHHA
SYHTAA W B AR (P<0.01), E, A1 F1 QEW ZH Kirans, Kep, Ve 7K - %16 77 1 247 91 2 18
(P<0.05) ;5 OVX ZHH#,JAIT )5 E, H A QEW 20 Kirans  Kep , Ve 7KF-2 & Z 1 (P<0.01) ; i
QEW 4] Kirans 7K 8 Z K F E, 41 (P<0.01) B2 Kep Ve K FELM BH #2257, (2) BB H.
RIT R, OVX 4 Kirans( P<0.01) } Ve( P<0.05) /K567 7 235 K, E, 2 Kirans  Kep & Ve 7K
SEH4IH B3N (P<0.05) ;5 OVX 4 H %, E, 41 Kirans Kep( P<0.05) } Ve( P<0.01) /K14 i, 2 1
Jn, QWE 41 Kirans( P<0.05) Ve(P<0.01) /KB FW N, (3) BE T E, 4 Kirans ( P<0.01) M
Ve(P<0.05) /K V-5 OVX A B ZEBAN, i QEW 4 Kuwans /K V- TEH B 25, &N KirEY
CD31 VEGF Fik 150 E, 4 A1 QEW 4 CD31 & VEGF B 1335 LMY FA85 OV Ay B2 b
P (P<0.05.P<0.01), i HRAIAITALSE KB RBAE, 7 /85 18 5 B es a5
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[ Abstract] Objective To observe the effects of Qing’ E formula on bone marrow perfusion and
vascular endothelial grouth factor in Postmenopausal Osteoporosis( PMOP) rats induced by oophorectomy,
explore the possible mechanism of classical prescription Qing’ E formula on hone microcirculation.
Methods Sixty female SD rats of 6 month-old infants were randomly divided into SHAM group, OVX
group, Qing’ E formula group and E, group, PMOP model was established by oophorectomy, 8 weeks after
modeling, rats were medicated once a day for 3 months. Detect the bone marrow perfusion parameters of

distal femur, mid femur and proximal femur, as well as vascular endothelial marker expression. Results
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Bone marrow perfusion parameters; (1) Distal femur; The level of Kirans, Kep, Ve in OVX group were
significantly decreased while those were increased in E, group and QEW group after treatment, and
significantly higher than OVX group. The level of Kirans in QEW group were significantly lower than E,
group, the level of Kep and Ve have no significant difference. (2) Mid femur: the level of Ktrans and Ve
in OVX group were significantly decreased. The level of Ktrans, Kep and Ve in E, group were significantly
increased and Ktrans and Ve increased in QEW group were significantly higher than OVX group. (3)
Proximal femur: the level of Kirans and Ve in E, group were significantly higher than OVX group, but no
significant differences between two groups. Vascular endothelial marker CD31, VEGF expression; the
protein expression and relative expression of CD31 and VEGF in E, group and QEW group were

significantly increased compared with OVX group. Conclusion Qing’ E formula can treat PMOP, which
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may be associated with increasing bone marrow perfusion and improving bone marrow microcirculation.
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H AR R R 2 BOE WM A 2 XURS: 3 n i
—Fh e GRS ER TR S 5B AR A
HIT B BT T AT 00 S 3R A R S
I, S 22 1 5 ] R A B 1) 8, D e v i o
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1.1 SE5esh¥)

THIEHMEME SD KL 60 H IR (350+15) g,
W& T s e S s YA IR |l iR 3R T i
S 2R 2 I - BH O BE A5 A R B sl P SE B
O, A FAES SYXK (37)2006-0001 , 4 35 WLE% %5 1
FE.(21£2) °C, FHX R :45% ~55% , 45 T Aot
RS
1.2 SZEGZG

T AL B AL P (ERAD) 480 g AMEIE (FRAD)

240 g AZHEAZ (D) 150 g, Kax 120 g il Jii R & AL
(9 g/AL) W A L o b B 25 BRA A it
5. 731020467 ; %t Fl B-ME = B ( B-Estradiol,
=98% ), [ Sigma 2~ F] L5 . E8875,
1.3 FERAF S

EDTA(pH 9.0) HtJ5E W (A A R
BA BRZA 7], G1203) . BSA ( Solarbio, A8020) . 1F &
LT ( Boster, AR1010) . —#1 : HRP-1L 23T % 3t
(4 WA, GB23303) . — L ( VEGF ) ( abcam,
ab1316) . —Pi: HRP-IL FEH/N R —dt (ALY,
GB23301) .—#$1 (CD31) (&A%, GB13063) |, —
Pt HRP- AT = (AW, GB23204 ) 44k
X7 & DAB & {45 ( DAKO, K5007) . RIPA ZH414H
JUpR T S i (b L R T AR 1), BY1A40825) \ BCA
E 1 E IR 7 4 (thermo, PICPI23223 ) . SYBRGreen
PCR X 7 & ( Invitrogen ). % %% % ik 7 &
(Invitrogen ) %,

3.0T e IRALAS (FEE PG ]+ ey A wl) 3T
LA ( LRCETTRHEA RA R Bk
BIO-RAD 7y F] (mini protean 3 cell) B A% ( K
SO RHE A BRA R, PS9) EEARAY (75 24 TR AR
1, MK3) | Real-time ( ¥z {11 ABI, ABI-7500) . i 7K
PLCERDRARBFABRA AL JI-12)) IE & 20 i
55 ( H A Je fE, NIKON ECLIPSE TI-SR) . 1% & 4¢
( H 7 Jé B¢, NIKON DS-U3) . fifi # {X ( THERMO
SCIENTIFIC MULTISKAN SPECTRUM ) %%,
1.4 54 Kodfi

60 H SD MEE K B FRBE LA 715 70 4
20 BT AR (SHAM 41) , 8 (HlbRop &) Xt 18
H(OVX ) FHFHALA(QEW) MM KA (E,) , &
15 K, Hma FE i & 3 A 0T, TR 34 L
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SRR O BLYT B3 AR 3 37 46 48 S5 1 R A R AR S
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ARIFEDZINLE S %R (40 J7 U/kg) 1225 K,
FER 2 Wk, TR 5 B, . brdE R BIRSE , B
HEE K A SR ORI AR 5 MRk E, A
JE B VISR TR BRYE S
1.5 A2k

AL S J e, A Ao B AT A T, T RO
IR 9 o/ kg I R 522, MR 4l 2 0 (] 44
RIS ARG A0 55, T 0. 84 ¢/500 g, B KT
B2 UGS RN, T B-MEEE 0.2 ml/kg T
il E A AR T AR K OVX X BRZH 43 ) 25 7 45 4
EETFK, WIEEAKEREGY N R, LG
12 JA,
1.6 HFEhn

SPIALFERTES 14 KNS 13 KM T 54 Eh % Y
WE ASCRTER 4 K 5 3 KIS as st £, it
FFEZEMbRC, 298 T4 s, TR HEES)
JKELIM )5 AL BE ST A B4, 088 B i S, —80°C vk
FaEAER
1.6.1 2508 12 A DCE-MRI 44
i FH 3. OT I R4 B AL, L IR Bk Bl A S B At
TR . A T (0 J]) JRYTHT A YT X
A S0 K BUAT IR 3. 0T DCE-MRI 94, % L 71
AL Wi R f M ( gadopentetate
Gd-DTPA) , K4 0. 1 mL/500 g, J& & ik v 5, 3 %
1 mL/s, VESTEH L1 mL A= FEER K vh48

P H G IR T ARG AW 1) MR

dimeglumine,,

PG L TR b B T AR 3 (RRAS 52 syngo MR B17 _

43.1_1.0)" A H ¥ X DCE-MRI B4 i# 47 5 4b
BT R = 25 A Bl 2R R
SE BN Bl 2 4 G ST kb X8R X PN 11 °F- 3
T R B - ) i 2k, ST B kR A BR B, SR AR
P/ N ARG Rz R AT LG TR E )
REMEESH A8 (1) HFRERH & (Kirans ) - X

FU A 0387 DY [6) 0045 A0 [R] BB 3 1Y T3 R
min”" 5 (2) BREE(kep) « ML HN A0 H1 8] B 4
LU A ]I4S N 9B 385 1 S50, B min™' 5 (3) i
EHMIMANE L, Bl e 25 (8] (Ve) « R X Y
MAFAMEI R R ], H Ktrans kep , Ve — 7 /&
R X2 ;kep =Ktrans/ Ve,

1.6.2 bRl B 414! VEGF ,CD31 Kk
Bl AR ) R B K S R ) R T R
EDTA $U5E S 2 vl (PHI. 0) BB & & b Ttk
WPNPEAT PG AR K 10 505 YT A A 3% 1t
FAL AT, SRR E 25 b, BELIBT Y P
AALYIEE , HH 3% BSA =i &4 30 4350, in—$i i
BN 40 C IR IR, 5 — oA R E G =B
(HRP bric) i 4, EIRBFE 50 474P, DAB
4, Harris 78 A R Y4l it 3 /b A2 4, 1% 8k
FRTERS 3 AL B8RP, B R K ik, E/KGR 5, 7K
Ve, K E A, AR R, BMECREE 3HT

SERANEL OV AT RE 24007 - S ACBE T 40 P e
KO BARB AR N, BEALPIE 5 A=A
5 (400% ) AT A0 MITTHEL, S5 H B1Bi T LT P M3k
(0 ST €0 0% PH P 4B T8, 15 BE M 20 P A
JUT DN AT P 20 LB B B L, DA Ay 4 S
MR
1.6.3  SRPEENIb kA Il B 4141 CD31, VEGF K ik
T LSV T S B R, e R B
A Tt ARBTG5 1 SR o TR ) 00 L 4°C
12000 rpm , 5.0 15 5050 B3, #6478 1 U E &,
BeE BCA TAEW (k7 A - % B=50: 1), &
WG RE (562 nm) |, 2 HilARifE R £, il % PAGE %, I
BE LK BB R R P S BRI R, B,
1.6.4 SR B 266 PCR A I8 41 40 CD31
VEGF iAW i FH Trizol R 7] & il 42 41 41 5
RNA, Jf M f %% 5% cDNA, R i& 986 e Rk
(SYBR Green I )RT-PCR #EATH 34, 934 444 . 95C
10 534p——95°C 15 #p——60°C 45 0,40 MEH,
BRI 4. 95°C 15 Bh——60%C 1 234h——95%C 15
——60C 15 b,

B R AL A% B+ #CF ABI Prism 7300 SDS
Software FEA7 70, Br A5 2 Ay v Sy, AT 2722
27 DL GAPDH N2, i AT 45 R A I R 3 3K (1 A
XFRE AT
1.7 Seit#abs

K HI SPSS 18. 0 Beit# i A150 . 1T %k
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DA HARED (s ) Fm A543 TE S 30 B 257
PR FH LR 5 2253 M1 (one-way ANOVA) | 9 Lb
BRI LSD K, R4 IE 40 H5 22 77
MR Kruslal-Wallis H #5539, P<0. 05 #8iAh HA
IEE T

2 H#R

(P<0.01),
2.1 JRITHIE EREE SR
W 28 3t < Ktrans 7KF 3R 97 5 OVX LR TT
T B AR (P<0.01) , E, 44 M1 QEW ZH 4816 97 1l
BIA B RN (P<0.05) ;5 OVX 4l b4 iR Y7 e
E,41F QEW 234 338 fin ( P<0. 01) 5 1MIRIT
QEW ZH Ktrans KV T E, 4, HEA S it ¥R
(P<0.01), Kep /K¥- 38975 OVX AL/ YT 1T B
WAL (P<0.01), E, 2H 84 97 A B 2 5 fm
(P<0.01), QEW 41 # A J7 1t A Wl & 3% jin
(P<0.05) ;5 OVX 41 b4, i 97 )5 E, 4 A QEW
A4 B FE RN (P<0.01) ,1fi E, 40 F1 QEW 41 JC W
WGt 22, Ve KV 697G OVX HBIRYT
W] B FEAK (P<0.01) ,E, 4081 QEW 2 %07A 7 /i 1
A RIEIN(P<0.05) ;5 OVX 4 L4, 6975 E,
IFN QEW Z1¥ B & 1 hn (P<0.05) , 1M E, 41 A1
QEW 4l LI BT % £ 5%,
|y v g« Kirans 7K F 2 V6T JG OVX IR YT
HIBH B BRI (P <0. 01) , B, 4 86 Y7 R B 2 34 m
(P<0.05); 5 OVX 41 [t #&, E, 41 o =& 5% jn
(P<0.01) ,QWE 41t B34 Jin (P<0.05) , Kep 7K
VORI R E, AL BRI R E N (P<0.05) ;5

BARZERILE 1 K1,

1 DCE-MRI B85 5 A # R
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OVX 2H HbA% B, 21 i 44 m (P<0.05) , Ve /K.
BITIE OVX AR YT T B FEIK (P<0.05) ,E, 41
BOARITET L E N (P<0.01) , QWE 26t B i 384
(P<0.05); 5 OVX 4l t#&¢, E, 41 W 3% 3% fin
(P<0.01) ,QEW 1 B FH i (P<0.01) ;3697 ),
QEW 4 Ve KK T E, 4, HEA G ¥ %%

JBe By 3T ¥t « Ktrans 7KF- . E, 25 OVX 4 4 35 44
J(P<0.01), 1 QEW 20 Kirans 7K ¥ JCHH & 22 5%,
E, 46975 Ve KV BIGYTHI W FH 1 N (P<0.05)

F 1 IRITHIE &2 S5 B RERE T SR (R ,n=8)

- iigEgrmi J v i JBE S S

Ktrans(min~") Kep Ve Ktrans( min~") Kep Ve Ktrans(min~") Kep Ve
Sham 2H
JBITRT 0.1320.03  0.34£0.02  0.48+0.10  0.15+0.02  0.15+0.02  0.43x0.07  0.15+0.03 0.38+0.06 0.39+0.06
JBIFIE 0.1220.02  0.36+0.03  0.52+0.10  0.16+0.02  0.16+0.02  0.46x0.06  0.15+0.03 0.42+0.04 0.42x0.06
ovX 4
JRITRT 0.1320.04  0.32+0.02  0.45+0.05  0.14x0.02  0.14+0.02 0.41+0.05  0.14£0.03  0.37+0.09  0.340.11
GITIE 0.07+0.02" 0.24+0.04> 0.33+0.08" 0.11+0.02" 0.11£0.02 0.33+0.06* 0.11+0.03  0.33x0.09  0.31+0.11
E,4H
JRITRT 0.1420.04  0.36+0.16  0.43+0.07  0.14x0.06 0.14+0.06 0.44x0.03  0.14+0.03  0.39+0.10  0.34x0.09
RITIE 0.18+0.01* 0.48+0.10" 0.52+0.07* 0.20+0.01% 0.20+0.01% 0.54+0.03*" 0.16+0.03¢ 0.43+0.11  0.44+0.08"
QEW 21
JBJTHT 0.12£0.02  0.32+0.05  0.45+0.03  0.13+0.02  0.13+0.02  0.43+0.03  0.13+0.04 0.3720.14  0.36+0.03
WITIE  0.1420.02% 0.44£0.06* 0.49+0.03* 0.13+0.01<7 0.13x0.01  0.47+0.03*" 0.11x0.11 0.41x0.14  0.39x0.04

e HNILEL,*P<0.05,"P<0.01; 5 OVX ZH L&, ©P<0.05,1P<0.01 ; 5 MEBZE 4 b4, ©P<0. 05, P<0.01
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2.2 A LRI E A P CD31  VEGF & H #*

SES [ pU

KH Qwin V3 BU& BT KRG HEATIHEL, 45R 5
7~: CD31 A VEGF 2 I 7E 45 4l 5 56 R ¥

ik, (1)5 SHAM 4H s, 0VX 4K B H CD31

BB MR I8 % B W RN (P<0.01) , 1M E, 4
CD31 & [ PH M8 % B B R AK ( P<0.05) , QEW
41 CD31 PP 5% B A I A%, (A gt it 2 2=
5, 0VX 4R EBURE VEGE % A BH I 268 % 1 i 3
FAIK(P<0.01) ,QEW £ CD31 BHM: 363k % A T

A%, (HIF g it 2 5. (2) 5 OVX A ILELE,
ZHF QEW 41 CD31 £k {1 PHPE 26 18 % 10 3 3

(P<0.01),QEW 41 VEGF & [ FH It A% i 0 3

B (P<0.01) 1M E, AT B AL, g5 %2,
lg 2 ~3o

R2 SUAKRMEUEL CD31 VEGF H HFRIEHIER B (vs)

a1l . CD31 #EH3Rik VEGF FH Kb
PR FH P27 B
SHAM # 8 2.83+0.07 2.32+0. 15
OVX #H 8 1.47+0.13° 1.630.17°
E, H 8 2.43+0.42% 1.82+0.38
QEW £1 8 2.65+0.32" 2.22+0.31"

. 5 SHAM 4 H#,*P<0.05; 5 OVX 4 H %, P<0.01

TE: A SHAM 41;B. OVX 41;C. HHkAL4L; D. MM E A

2 HE4HZ CD31 I FRIEN UL (x400)

2.3 ARPEENE N E H A4l CD31, VEGF ik
&

CD31:5 SHAM 41 He#,0VX 41 CD31 & H &
AR (P<0.05) ;5 OVX 4l # L E, A1 QEW 41
Pifdi D31 FE 1 #i5 LF (P<0.05), 1 E, 4
QEW HIHI RG22 5%,

e RN

A SHAM 4 ;B. OVX 41 ;C. FHkILAL; D. M R4l
3 BHHY VEGF HHEFRIRFN (x400)
VEGF .5 SHAM #4H Hb#:,0VX 41 VEGF 14
KFIH(P<0.05) ;5 OVX 41 1L ¥, E, 41 VEGF %
ik i (P<0.05),QEW 41 VEGF & [ ik IR
LI (P<0.01) 1 E, 051 QEW TG 4512722
o GERFE3 K4,
R3 BAEAKRFEHLH CD31 VEGF Fik/KF (x+s)
25 n CD31 MR K BEE VEGF M 5K B

Sham £} 8 0.48+0. 11 0.870.21
ovXx 41 8 0.370. 09" 0.61+0.11°
E, &l 8 0.53+0. 15" 0.95+0.34"
QEW £ 8 0.540.17" 1.04+0.22¢

TE: 5 SHAM 4 1b45%,°P<0.05; 5 OVX 4l b4, " P<0.05,°P<0.01,

SHAM OVX E2 OEW

4 BHZH CD31 VEGF FiksfER
2.4 SEEFPEOEE B PCR W E B H 4P CD31,
VEGF ik ol
CD31:5 SHAM #4H b4, OVX 41 CD31 AHX} 3%
KB R (P<0.05) ;5 OVX 41 He%E B, 4151 QEW
I3 F R CD31 AXF ik & (P<0.01), H E,
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A QEW I B &t 25

VEGF ;5 SHAM #H b4, OVX 41 VEGF #H X} 3%
R TR (P<0.05); 5 OVX A 1 #K, E, 41
VEGF #HXt k& Fifl(P<0.05) ,QEW 21 VEGF #H
NfFEkE B FE FIH(P<0.01), H E, 451 QEW 411
Mgt 25,

R4 FARREHL P CD31 VEGF FiA/KF- (xs)

2H 5 n CD31 AHXf ik VEGF AHX} £ ik
Sham 41 8 1.5120.08 1.49+0. 04
OVX #H 8 1.4420.02° 1.45+0.02°

E, 41 8 1.4920.04° 1.49+0.01"
QEW 41 8 1.520.05° 1.50+0. 04°

. 5 SHAM 4 A, *P<0.05; 5 OVX 4 b4, " P<0.05,°P<0.01,

3 itie

AR5 R F B 2 F T 00 A i T AR e T Y
i8R RN 5 B9 Tofts A7 | Kirans 3678 25
RSB, Ve 2R U A0 L 1 1] B 22 AR L i
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FON R o 3 7E A SUR 25 57 vt ] L% 3 i i
AR LA, U H IR TR B AL, 108 % T W IR,
JSCRA N AE S TN T T A I A
TR K BB B 0T 2 A 2 DA b S R
TN TEAEZE I B BB AN R A R e R v, i AL XS
I G it B v B 4 U 2 BV T R B S HAR
FAAILH W] BE-5 B B8 SO A A AT 5%

B FAT 35 1 A8 0 285, B AL A T R Y
TR K A6 A e R i S AR
A A S TR B R 1, BB e 5 B i, A8 19 ek
AT HC Y . Y R SR S B L AR A
S S A ARG TR P B K A X B B R B T B
WEf 5 T8 AR I T R DIAR G SR A
7k AR G R R, CD31 Il VEGF Hig 81— iy
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