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Za N = N2 3 T 1M SP2TD O B N VN 72 e = TR /N
KECE AL TRPVS KK 15210
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[RE] BRSO R 5 0 B 0 A U AL SR80 1 e 5308 308 ( TRPV'S ) 48 DRI 1146 i 19 25l 9 o 4 12
A TR ( G1O) B 05 B, I H b B A 3 1L o1 25 B 7 B BV B A P 97 9 s Wistar KB 132 1, B 45
e BEBLAY H TE AL BURAL AL (1,139 ge kg™ ) BREMRAL (0,945 gokg ™) LT (0,504 g- kg™ ) A B HELL (2.1 g
ke ™') o HBBERH im B HE(2.5 mgekg ™) A 2 U KEBIRAA 2R LE O L 5 B UM B 1 (BMID) A i S L3
R §5 b7 S 5 Bk PCR 55 Western-blot 3l 5 4141 TRPVS mRNA FI 4B 117235 . 5 8+ M2 41K WL BMD W] 2 B (P <
0.01) , ML i W MK 249 TRAP & REW] 5+ (P <0.01) 4141 TRPVS mRNA 552 14 %345 17 (P <0.01) ; 4h ¥ of 24 g
TR K U B BMD (P < 0.01) | B A Jk LI ¥ TRAP & it (P <0.01), F Jil 4148 TRPVS mRNA 15 % 1 % ik k F
(P<0.01 5 P <0.05) . % ¥+ A it 253 F 6 4140 TRPVS mRNA 5 28 11 235 T 00 5 200 0 0 WA T 2 0 5 9
A 0 1, JLT 80 T 5 0 o 25
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Effects of Herbs with Functions of Nourishing-kidney, Strengthening-spleen
and Promoting-blood Circulation on Expression of TRPVS in Bone Tissue of

Rats with Dexamethasone-induced Osteoporosis

ZHU Hui, ZHENG Hong-xin" , YANG Fang, WANG Jian, ZHANG Guo-zhe
(Liaoning University of Traditional Chinese Medicine, Shenyang 110032, China)

[ Abstract | Objective; To observe gene and protein expression of TRPVS5 in bone tissue of rats with
dexamethasone induced osteoporosis, and to explain pathogenesis of glucocorticoid-induced osteoporosis ( GIO) ,
meawhile to compare the effects of herbs with functions of nourishing-kidney, strengthening-spleen and promoting-
blood circulation. Method; One hundrad and thirty two Wistar rats were randomly divided into normal group,
model group, nourishing-kidney herb group (1.139 g+ kg™' + d™'), strengthening-spleen herb group (0.945
g- kg '+ d™"), activating-blood herb group (0.504 g - kg™' + d™') and Gushukang group (2.1 g - kg™ ' -
d™"). The rat osteoporosis models was replicate byintramuscular injection of dexamethasone (2.5 mg - kg™ ')
twice a week, lasted for 9 weeks. The BMD of femur in vitro was detected to determine the bone metabolism marker
in serum by biochemical process. The mRNA and protein expression of TRPVS in bone tissue was detected by real-
time quantified PCR and Western blot. Result; The BMD of model group decreased obviously (P <0.01), the
content of TRAP in serum increased evidently (P <0.01), mRNA and protein expression of TRPVS5 in bone tissue

[KFBEH] 20111020(011)

[E£mB] EZK*9737 iR BER A (2010CB530401 ) 5 [E 5 £ H #1484 AURHIF 3 42 51 B (200801620003 ) 5 24 BA 1l A} 24 5 AR 32 151 B
(1081238-1-01)

[E—1EE] B NFE L ELPIT, Tel 113940269230 , E-mail ; lynn-zh@ 163. com

[BIAERE] 7 OUH, B8R, W1 A S0, A A BB AE 0 & 7 Sl 4 BB BIF Y, Tel :024-31207101 , E-mail : zhenghx2002@ 126. com

- 166 -



R A AN A L3 I T 2 X 3 SE R FA TS B A K BB L4 TRPVS 3R K Y5211

of model group rats increased. In nourishing-kidney herb group, the BMD up-regulated (P <0.01), TRAP down-

regulated (P <0.01), and the expression of TRPV5 down-regulated evidently compared with the model group.

Conclusion; Nourishing-kidney herbs can inhibit bone resorption of osteoclast through down-regulating mRNA and

protein expression of TRPVS5 in bone tissue, so have the effect of anti-osteoporosis, which is superior to

strengthening-spleen and promoting-blood circulation herbs.

[ Key words ]
promoting-blood circulation; TRPV5

Wl R BB Pk B T B A AE ((GIO) S 1l PR 8 UL 1Y)
Ak M BT ANAE , s LA A ol T W
T 501 % B R AIG, 205 100, B0 R BT 3R 410 1
JSC B 200 P S T 3 S TR B B R A
Mgl L amEL" . M, B R R S AR
) BT R AR R K 30% ~50% I, A
R BT A9 HAG A E B I R

AR Z AL H R L 2 — , A B 5T L) A
b B 553 TE TRPVS 880 48 A5, 2R GIO K FR %S 7Y
HHZ TRPVS mRNA J 8 1 K35 722 4k, JF b &b
B A NEL 3 i 25 0T R R R AE R, R 2
7125 B A A H B U0 1% S AR A
1
L1 ¥ Wig Wistar KE 132 H B AfE 4521,
WEPER T (190 £10) g, HEVEK H (240 £10) g,3 H
W o 1 IV R - B S sh YA R w AR
AIE 5 SCXK (377)2008-0016
L2 2550 AN b2y i B ARG R R
M. BHEZET BT U B, Jf i 80
Hifi o P RKAE S F B 4, 15 1 R FLR
BEHE i 7B E AT o ARV R S T, SR 4K
BRI R K S, P Y hi 4 780 nm A Ay, Ab
B 24 52 Oy BV REEE VR TR 5 R A O S oK A
TORLYR A () = e BN B H TH 25 52109 6. 3 %547
B o bR SUBURL (b 5T 25, 4145 080601 )
MR B3 (R A 250, it 5 103015) , &
B BREAIURL (1L 7 JE SR 2401, it 5 080729) , Z% A it
PCR {7 & ( REFAEY)) , F 51 TRPVS £ 5 fE it
K (santa cruz) , 4010 471 R B8 VE W R il ELISA 1277 &
(ADL) 45,
1.3 fU&%  XR-26 AINLEE X G 2k % B (L,
NORLAND) ,7600-020 %1 4> [ %f A= 4k 23 #r AL ( H 7%,
H 7z ) ,UV300 B 28 5k 230 5 % B (9 &, UV-visible
Spectrometer) , PowerPac200 % i, yk 1% ( 3& E, BIO-
RAD) , Prism7500 %) PCR #"H#4% (3£ [, ABI) , i 5
H A (3£, PYE-UNICAM/SPECTRONIC ) 4%

glucocorticoid-induced osteoporosis ( GIO ) ; nourishing-kidney; strengthening-spleen;

2 FHik
2.1 SpeHl K RBIRAKRE 5 2 BT W IE w4
BETIZE AN (1,139 gekg ') AR (#h P 255
Wik /0. 945 g-kg ™) 3% ML 20 (L JRF 2 955 i 4E./0. 504
gokg ) AE B HEL (2.1 g-kg '), A 22 S,
T3 AR 5
2.2 EMRSHZIE BRIEWHSN, KR %
T H ZE KA JE R im (2.5 mg-kg '), B 2 K
HHAARH B ig 1 (10 mL-kg™")  BERI4] L
G WK g, W LGRS F, B E
1R, MR i A i A2 b R 3 5 24 5] 4
2.3 fERREI ORI ig 5 A5 24 h, 10% K55
6 LI SRR B (3.5 mL- kg ™', JE 3 S ik I
(3 mL/H) BUIME, —20 C W% m i, BUA G i
AR S B B A v WL A B, P S P b A 4 B Ak
BEEUBAR, BT -70 CKFEHEARK, B
JBCB T i, FE 0 2 B B Sk, 22 PR B R B A
B— 2 BB Sk i A B Trizol ) EP & H, 55— 20k
A mERER EP AW, 23 8 pRid , il A =70 °C
VKA IR AT TR A
2.3.1 I iEHACEFE AR 4 B A Ao
BrASC, A6z I 1 37 6k M % IR Wl ( ALP) [ Ca 1 P &5 &
K ELISA ¥, £ W0 i v 00 A PR B Tk 8% 1R 1
(TRAP) % AR AR A5 B 4 B0 & U B 43
47,
2.3.2 EEE(BMD) I R XS B AN
PEAT K OBUES K B i BMD A i, 17 AN 2% B Y
“The Small Subject Scout Scan” /N8 ¥ 4k 42F 47 50 P
i
2.3.3 ‘B4 TRPV5S mRNA FiKME  Trizol ¥
FECRL RNA 558 5% 5 i cDNA, LW AR R R 20 pl,
B i s 72 4y, 1647 PCR 973 . Y87 Gene Bank
A4 TRPVS J K i 42 )7 41, 9K )5 i 1] PrimeS. 0 %k
R a ek IGI k7R At A SNE S /A o A
TRPV5S L5 %) :5 -CGAGGATTCCAGATGC-3";
W54 .5 -GACCATAGCCATTAGCC3"; ¥ 1 | Bk K
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93 bp, Ll B-actin FHAEN NS B, H LIFS[9. 5'-
CGTGCGTGACATTAAAGAG-3'; T it Bl . 5'-
TTGCCGATAGTGATGACCT-3" ;4" 14 B Br £ 132 bp,
£ 20 wL PCR J I f& & th #£47 PCR 414, ¥ 1 2%
£:95 C 5 min,94 C 30 5,53 C 205,72 °C 30 5,30
AR, 72 CLAEAR 5 min, 255 R A AH X JE R %
RAPMTEE (2795 T A B i 45 R R S e S
D] 2 35 7K P45 HE 1 1 96 A A v [ s e R R X A% o
TR A 11 185 o i o 2 1 A5

2.3.4 HHZITRPVS HEARBME AR
A, Wy R I A R . 100 L AR ISR
TRFL B FELE i, 10% SDS-PAGE % i 1 ik , NC fii
BN o 23 I —40 (1:400) A1 4t (1:2 000) , %
T E 2 h, il Bk 86, KA Tanon-2500R
R4 1 ) B BE I R R g8 R . LA B-actin g
Z: [, 35 F Scion Image J {4 X 25 11 FL UK HY AT K
BRI, B A& R BB/ B-actin JRBEAE, ED14 ) B
(R 2 1 AR X B i SRS TR LA AT 3

oAb B AT IR 2 S 7 28 SRR, 4% 2L ) LR
MR T 2200, BUE LA 2 =5 Kok, LA P <0.05
Agitr L
3 #R
3.1 HARBRELL LA BRI K
H A TR) e 2 ) 5 M B R 9 sl A, BB R
Bl E A R . BRIE R A1, A4 4R BUR E 0
RO S, DI 4 B W] (P <0.01) o £pFF i
L LA PR 24 R i R U 3 A AN [ AR B ) 4
LR /S VDN TR N i R R (oS N e S
ORI (P <0.05) . W& 1,
3.2 FAKRBILY TRAP,ALP, Ca, P & i (22 fk
IR AL R, B 41K BRI TS TRAP 5 5 W]
This (P <0.01) s SR 2H AL, 2% H 25 4 R BRI 3
TRAP & i 2 B 1 [ A1, LAAR B 20 R i e 2 I I
ERM AL T HABH (P <0.01) . HIEHHHE,
AR TR 20 R Bl I 895 % i T (RJR S SR R S Y
OB, 2567 R BRI S & B Th i (P <0.05) ¢

2.4 geitgiik R SPSS 13.0 Geit 3k fF #1748 25 AR B W K ALP B oSt it 22 3 L, W3k 2,
1 BEXRIBAHEHEELTUILER (x2s,n=11)
HEPEARTE /g WA /g
AW Hh/gkg T ed !
9518 %59 J8 %14 %59 JH
E# - 246.69 +1.25 349.85 +4. 12 189.00 +7.94 218.86 +10.63
] - 249.36 +1.43 270. 64 +3. 49> 190.43 +6. 11 184.11 £8.90%
Fh e 1.139 247.27 +1.77 293.27 +4.32%% 191.36 £7.26 193.45 +10.09%%
fee gt 0. 945 248.09 +1.93 279. 00 = 4. 02% 186.73 +5.04 192.09 +10.57*%
1% AL 0. 504 248.09 +2.52 274.45 +7.05% 191.45 +6. 15 190.73 £9.50%
LEgil: 3 2.1 249.36 +1.79 278.18 +6.53% 189.00 £5. 87 192.91 £7.84%%

S IERALLEY P <0.05,7 P <0.01; HHAA HE P <0.05,Y P <0.01(F£2~4 ),

®2 FEARDFEBRBEUREVEE (v £s5,n=12)
26 51 ?‘mi/g'kg" 4! ALP/U-L™! TRAP/g-L" Ca/mmol - L ™! P/mmol -1 "
E# - 71.17 £27. 86 4.86 £0.30 2.56 0. 17 2.49 £0.18
% - 78.83 £28. 10 9.96 +1.15% 2.60 0. 29 2.67 £0.33
e 1.139 96.25 £26. 01" 5.76 +0. 85% 2.81 +0.23%% 2.72 £0. 19
fi 0. 945 92.58 +33. 84 6.78 £0. 96> 2.78 0. 11%% 2.68 £0.36
I3 0. 0.504 100. 67 =26. 37> 8.34 £1.06> 2.77 0. 12"% 2.47 £0.29
B B 2.1 92.33 +17.13 5.37 £1. 14" 2.80 £0.20%% 2.88 +0.28%

3.3 KAKRMMKE BMD 4k HIEH 4 AL, B
T2 R B BMD B S B AR (P < 0.01) 5 S54RI 2H [
B, U220 R Bl BMD X947 R ) B2 B2 0 T s, Mo
DAANEF 2H 7 i 7 B e o 2 2% (P < 0.01) , Hom 45
T mBRE LG R L, W3,

3.4 HARKEFHL TRPVS mRNA 5EHKIAH
A 5HIE R A B, AR A K B 4141 TRPVS
mRNA S8 R AKX R Tk (P <0.01) ;5
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RI3 BRARRBEERETEE (v

~

25 ik /g kg ' ed™ n B /g em 7
IE#A - 22 0.119 0. 011
LA 2 - 21 0. 109 0. 007%
A 1.139 18 0. 116 £0.007%
e 1 26 0. 945 21 0. 112 £0. 005%
T 1 21 0.504 20 0. 112 0. 007%
B B 2.1 18 0. 111 £0. 006%




R A AN A L3 I T 2 X 3 SE R FA TS B A K BB L4 TRPVS 3R K Y5211

BEARVZ LG AL, AN 415 B B 41 TRPVS mRNA 5 7&
HRIBAKE A AR R T, A g2 2 L.
W4,

*4 BAXRBAHL TRPVS mRNA FIEHRIE(x+s)

21 51 Flit/g-kg™'-d™"  mRNA(n=6) HEH(n=10)
EH 4 - 1.00 £0. 00 0.458 +0.011
I - 2.96 £0.59”  0.809 £0.019%
P =i 1.139 1.59 +0.23"%  0.531 £0.013%*
gt B 4 0.945 1.99 0. 14%  0.700 0. 024>
T I 20 0.504 2.08 £0.24%  0.639 £0.014%%
B iR 2 2.1 1.62+0.25"%  0.565 £0.013%*
4 iFig

B BB AAE J& rh R EE T R R T,
B HSIA N “ B RN, EEARET, B R AR AL
WEIBENN RS ), F EE 2E PRl ARER
UEH R IEH ALRE 7 TS () = AR o AR B2
IR SR DR S0 B R o 2R A B R T A
BEERIVEH , IR 2= M BE e T 25 17 45 1, 1
B RS AP, B BE S SR S R B BB A . I
(=058 R L B R A | R4 S A W= & i N A e
1T 2 B L /R DU M AT G A7, Bl SR, 2 BN, K
RS TOR T AT HI, B R T SR, YR ol T
Fivo PRIBE, A9 P B R AL 2258 2 B R, IR 5 M
ML VIR 6, 3 97 I AR B SR S e i
L ECARBT IS BERN E AT  al E  3 If  AT AR
1 5295 77 58, 9 LB i B ORE AR Ay BH Mt BR824, DL T
KB 2 X GIO J AL NI, S I IR B ¥ A o 4 1k
b2 1 S B AR i

TRPVS J& I i 14 32 1A vl £37 386 3 88 8 16 B B
TRPV WKl 22—, % Ca’ " B 5% 32 1 & 52
WA, TRPVS Je P A8 A ZE A RS A9 0 B 4n
M (osteoclast,0C) Hr 3R 3K, FEFE T OC WIS THT A9 T 4%
T8 IR A AR 5, I 1 Bl A 45 4% 35 M 6 & 1
CaBP-D,, , CaBP-D,,, , NCXI F1 PMCA1b i 3t [& 77
T T B 40 P 36 TRPVS 9435 . % TRPVS
3 TR 5 B B M B 40 T S A, OC By B 1 T AR
HA 0, T AR v A e AR R A I R WE T AR Y
I TR 4R R B O SS L dk AT AL, TRPVS
ATEE S OC B it 2, 5 OC H i fi e OC h
Ca’ B hfe A HEVI LR . Wik, ks TRPVS 11

REARAS X A B A By 7R A B R L

ARSI R, M SEORAA S5 2 9 JE IR, R R
FI K E M8, BMD I R, 5 & R, b ik
Al DA H A AR Y GIO Zh4 A, ML iE ALP Al
TRAP (1 8028 5K F , 25 EO0H K 0T 38 22 7 Se 4 1 it
Wi ash A SO0 B A B R o, 0N F A AT RE X TR
P B A s RS TRY ZH K BRCE 4 21 TRPVS JE [
FIEE (I RIA T &, AR Bl W bR R ) TRAP 5 &
T+ LA K. BMD 9T B, 4875 TRPVS A 5 1 1 i
Westag , 2 m R TR Z —, RLEGHEE
J5, LARE N, BOHCH: B BE L 25 RS i | 5 A =2 2
R, BE DA B 24 2 2 2 DL S kD B 25 R 58 A (e 1 R
R IFLLE & 8500 B SR AR W A
A2 JL Rl AR B RS e TR 2 B Ty . SRR
B, 0B A O BT PR R R R 41 21 TRPVS JE A
R 1238 0 VR F, AT A 358040 B W ie , ol /b
T AR FH B 0 T I B 0 o v 2 o T
AR 5T 45 SR 3 HE B Al (N L It 7 23R 9T L I
PR B I AR 95 24 UAN B 76 32, AR 48 I R 2 0, 3 24 3
DA 9L K 3 1A T o
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