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WE: BE WEAEENFER (B . Birsh . REE) XA TR B THMIE (glucocorticoid induced osteo-
porosis, GIOP) KERME%E (BMD) . Ul AMRMIEWEIRES (TRAP) | TEMEwERREE (ALP) . MUESEMA (Tn) . MG
FEAEZE (CT) ., MEZRE (E,) AYWKATRERIMEFIMLEl. ik 5 72 ROV R EBEHLA: R IE 5 ) B2, AA RS B4
FHPEXSHRZE (MRS M), KEANEBURAL. B, @i Ed. BRIEF X A, HR&SHRKREA 2 LR
HbFERHA 2.5 mg/kg, [AINTEG H#E S A2GES: 9 Bl SCRES AR IRERIBOM , FHEGIEE G 22 00 & KB Tn, TRAP, ALP,
CT. E, $8F5, FIXEE X £ % B0 K BB AR A | 173 BMD #HA7H . 458 GIOP K FUGIRZH i) TRAP, ALP Bj
BF&, BMD, Tn, CT, E, BHERL, SIEFX B4, AEFEZER (P<0.01); KEFNEFBRAR, . &
YA EFEAK GIOP K TRAP, ALP &4, B#ETE BMD, Tn, CT, E, {i, HAEE—-EHRIRKECR, S

AR L BaEE2ER (P<0.058 P<0.01), £ AE#NE Bokxt 8 BBAMIE K A —E AT 7E .
KRR K AN URL ;W B BUBCGE P B BTBAS  (glucocorticoid induced osteoporosis, GIOP) ; -H# [ (BMD) ; Hiitif1
RIREWEIRRE (TRAP) ; MEBEIRRE (ALP); WUESEE (Tn); FRESE (CT); MR (E,)
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Protective effects of Jinggu Bushen Granules on dexamethasone-induced osteopo-
rosis rats

XING Ya-qun',  WANG Di-sheng'*,  WANG Qun', WEI Ling’, GENG Chun-hui',  ZHU Zi-ming’,

XU Yu-lu'
(1. The Second Affiliated Hospital of Bengbu Medical College, Bengbu 233040, China; 2. The Third People’ s Hospital of Bengbu, Bengbu 233000,
China; 3. The People’ s Hospital of Xuancheng City, Xuancheng 242000, China)

ABSTRACT: AIM To study the effects of Jinggu Bushen Granules ( Polygonati Rhizoma, Drynariae Rhizoma,
Mori Fructu, etc. ) on glucocorticoid induced osteoporosis ( GIOP) in rat bone mineral density (BMD) , tartrate
resistant acid phosphatase (TRAP) , alkaline phosphatase ( ALP), troponin (Tn), calcitonin (CT), estradiol
(E,), and to explore the mechanism of it preventing and treating osteoporosis to serve an experimental basis for
clinical applications. METHODS Seventy-two Wistar-Kyoto strain rats were randomly divided into six groups:
normal group, control group, positive group with Xianling Gubao Capsules, experimental groups with Jinggu Bush-
en Granules low-, medium- and high-dose. Except for the normal group, all of the groups were injected with dexa-
methasone for two weeks and fed respectively with corresponding medicines for nine weeks. After the last adminis-
tration, rats’ eyeballs were picked up to obtain blood. The assay of Tn, TRAP, ALP, CT and E, in serum were
measured by ELISA ; in vitro the BMD proximal one third of the femur was determined by dual-energy X-ray absorp-
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tiometry. RESULTS

In GIOP model group, the contents of TRAP, ALP increased and BMD, Tn, CT, E, re-

duced with significant differences compared to those of the normal group (P < 0.01). In three experimental
groups, the contents of TRAP, ALP reduced and the BMD, Tn, CT, E, increased. There were significant differ-
ences compared to the model group (P <0.05 or P <0.01). CONCLUSIONS The experimental results have
suggested that Jinggu Bushen Granules have certain protective effects against GIOP rats.

KEY WORDS: Jingeu Bushen Granules; GIOP ( glucocorticoid induced osteoporosis); BMD ( bone mineral
density) ; TRAP (tartrate resistant acid phosphatase ) ; ALP (alkaline phosphatase) ; Tn (troponin) ; CT ( calci-

tonin) ; E, (estradiol )

HJREFY (osteoporosis, OP) J& & WLy —F
e AR, HEERE S B T
WO &5 M 1R A . i 19 e 1 2 o DL R B Tk AR R
P o BT U 2 T SRR B R A R A B B R
ZMHE B (glucocorticoid induced osteoporosis,
GIOP) , ek &M & BB AN E T, GIOP H: & g %<
IR T4 28 5 B AEPE B BT AARE T 5 26 3 10,
Ok Bz B H AL, AT LIME R B R (GC)
FORBE BSR4, LL BMD, Tn,
TRAP, ALP, CT. E, S FZ4EIR, FHEHGHAMNE
WURLXT GIOP 58 LR LAY PP/ 1T, 4R 1 HAE )
Bl
|
L1 sz

gu Bushen Granules ),

TG K EHEPRL (Jing-
ook 15 g (5
1503028) , H #E4b 10 g (4L 1502018 ) F 4t
15 g (4it*5 1503119) | Fif5~ 10 g (4t 1502118) |
VEEAE 1S g (HE'5 1504047) , B 10 g (5
1502050) , JI|E 5 g (k'3 1503125) , M HL 5 o
(it 1504031) . PeB]F 10 g (L5 1502059) .
RZE10 g (dit5 1503152) 2k, RAVLEARILZ)
b A B B ) PR R A R S8 SR A TR B
PEXTREZY . LR B AR RE, R St [R5 i 25 FR
AT, T 140011, EIRZ5YIG A, FHZE
TR 7K T B >4 7 st A A

1.2 SEEXGA HLFEORAABERRANTESIR (RHEZ
MV AR B A A BR A 7], 4t 1101264 ) 5 Rt
WERR B (4t 20141107 ) | 03 1 8% W2 G (it 5
20141026) . WUESEE A (5 20141025) | FE453R
(it 20141106 ) . W — FERGEE S e il & (it
20141228) , T LAY RHE A FRAF
1.3 SR XR-2626 B XLHE X 455 85 L
(%[, NORLAND); MK3 4= H #hlitrHril (b
WELLERAF]) 3 - 80 CHALIR VKA (3£ E Advan-
tage) ; LDZ4 UG ELOHL (ALt EHE.OHL ) ;
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HfK°F (3E METTLER TOLEDO); ff it #%
#r (7% Eppendorf) ,

1.4 S£3sh4p 16 JE#R SPF 2% Wistar K 72 H,
WEPE (HEMEARZE) , TR R R 2=,
AFEIES . SCXK (Fh) 2008-0004, K45 1RE K 4>
MR I F 2B IR AR A BR AR, A48
WEE SCXK (fig) 2007-001,

2 EWHIE

2.1 s B Wistar KFEL 72 5, MM (R
2#), ARBTE 200 ~ 250 g, SCHGE &N EW SR T d
Ja, BENLY R 6 4, AR 12 H, RPIEH X R,
B XF B2, BHME X R (Al R B AR,
0.27 g/kg) , A B #MEF BB AL, B & (2.93,
5.86, 11.72 g/kg) FIE,

2.2 #HZE BRIEWAERAN, HASH KK
T2 R S LA 1 S b ZE KA 2.5 mg/kg (AR
H, B2 K, A TAVE R (FC . BRI
45% , [T 30% , THE15% , BT 7.5% , W&
1% , M 1% KefEbk0.5% ) W3R, #2:9 JH. 1E
X IRAKR RS Tammkl (B EoKiE 40% |
GPF10% , FHE26% , B 10% , faky 10% , B
¥y 2% , EAEAEE 1% K 1% ) M3,

2.3 ik SARBENESRE G
“2.27 Wy RS, [ B X RE AN 25 ) A 4
M1 mL/100 gfR B B 45 AR 259, BER
VWK, JELR9 JH; IR X B AR Y X 20 K R
BRI,

2.4 dearem gk RIRGYAE, SHKRREER
(AEEK) 24 h, FH10% /KA EEELL 0.3 mL/100 ¢
P S s SRR, R4 T LA R Fa A A

2,41 HEENE WAL Se AR K
KR ERE, HEHD AR KET R, X
S E TR, BHBCHESNSARaE ., KR
BRI I 1/3 B % B RS X 288 G
AR . S K HE v ] “ The Small Subject Scout
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can” /NBYIERAFIEAT W o

W% S8E, HHEEHR 60 mm/s,
FISE N 10 em, KEEAEEITY, 558N
1.LOmm x 1.0 mm, N CV (R RZE) 7
0.82% ~1.24% ZIa], SEY0 455 % B2 R H 07 T
BN ET YRS AERR (g/em’),
2.4.2 HUSHERPIE  Bh KBRS BRI E
WSSy, BRI R (MSH) 220l
Ve, BT FRENE, HBY ISR ASIEOE T,
0.2 g/mL HEUMALPH W, T A H Rl 5
5 pl/mg, PI500 v/ min 53K 78405, 450 K R I H 4
P2 000 r/min, E5.010 min, BRI )Z 1 B3,
FELL5 000 t/min, B0 15 min, [§ F3E, $RELZ R
PRI T mL EP 45, ELAKS I 2P BR8] 6 0
FAT,
2.4.3  IMVEWERRES . FEESE . M EEE M
shikBEUm 8 mL, #%E, 3 000 r/min &> 10 min,

B AT R FEARASI o ELAAAS I AL PR e a0
VLI BT .

2.5 #HHEHta ok R HHE DL SPSS 13.0 for
windows LA PR, ZE5RDIAE + AR (v =
s) Fon, ZHNAWECR AR R 200, W
AR 65, LA P<0.05 WA BEWLER,
P<0.01 A mEREEESR,

3 ZIHWER

3.1 #F 4§ HA st GIOP X & BMD #= Tn 4 %
W SEEREEIR IR . GIOP AL R ZH K B BMD 1]
WA, Tn AR/, 5IE X BA K,
AREMEZER (P<0.01); FEEFMNEBRAL, .
T I AT R 2 B GIOP KL BMD {f, 427 Tn
AR, HAE—ERIEROmC R, SRR
HILBEABEMNZESR (P<0.058 P<0.01), If
W1,

x1 BEWEFHX GIOP X5 BMD 1 Tn f95Mm (x +s)
Tab.1 Effects of Jinggu Bushen Granules on the content of BMD in serum of osteoporosis rats (x +s)

ZH 5 F/ (g-kg™") s R BMD/[g-(em?®) 7] Tn/(mg-L~")
ol - 12 0. 170 £0.015 35.761 2 +2.661 3
AR AR 2] - 12 0. 136 0. 014* 13.818 1 £1.259 1*
FHAE XS R 21 0.27 12 0.149 +0.011 * 23.5758 +2.046 1 ™
A B AN G BURAR 220 2.93 12 0. 147 +0. 007 * 22.195 8 +1.951 2 *
iTREEd =g TR YA ER | 5.86 12 0. 154 £0. 008 ** 24.186 0 +1.570 3 *
e E RN B TR i 11.72 12 0.159 +0. 008 ** 25.506 6 +1.214 3 **

T SIERMRALE, P <0.01; SHEIIRA L, * P <0.05, P <0.01

3.2 g AN B B+ GIOP kX & TRAP. ALP,
CT. E, ¥9%a SLIERE/R: GIOP BRI R4
KELTRAP, ALP B B F} &5, CT. E, B & A%,
HIEWX A, AREEZES (P<0.01);

KB AN RURLAG . P R 4L ] R R R GIOP
KB TRAP, ALP &7 &, Hm CT, E, %A &,
HAFE— G RAROC R, SRR A B
WEPEZES (P<0.058(P<0.01). HERFE2,

F2 BEIETAXNERERERARMDE TRAP, ALP, CT, E, ®j#lg (x£s, n=12)
Tab.2 Effects of Jinggu Bushen Granules on the content of TRAP, ALP, CT, E, in serum of osteoporosis rats (x +s,

n=12)

205 Fl&/(g-kg™")  TRAP/(U-L7') ALP/(U-L7Y) CT/(pg-mL™") E,/(pg-mL~")
1E 6 IR - 13.82 +1.33 61.65 £2.48 55.37 £3.63 141.971 7. 641
RS} R 26 - 18.52 + 1. 34% 87.17 +4.11* 44.87 2. 14" 100. 126 +4. 86"
FH X R 2 0.27 14.68 +1.55* 71.93 +3.94* 50. 14 +3. 14 127.392 +5.951 ™
i ORI e 2.93 17.36 +1.24 " 74.31 £6.35 " 49.74 £1.96 ™ 130. 750 +3. 266 **
RN =g Tk A S| 5.86 15.98 +1.51* 72.83 £5.39 * 51.79 £2.29 ** 133.702 1. 696 **
A E RN B R A 11.72 14.90 +1.23 * 72.52 £6.86 ** 52.77 £2.52** 135.959 +2. 877 **

T SEFSRARE, P <0.01; SHEANHA A, * P<0.05, P <0.01
4 e (GC) FEI PRI 2 (L BRI, TR R

PR EE 2N B B AE 2 — b A4 B Dk
D (RIS ORI B W) A L Bk ) O R
e B P A, 2 R EURNE . AR RIS
RME 3 Je. TRk R VEE BB AL b, bR BUMR

XA ISR AR /N R A I SR,
K 5 5 AR AT AE , S BCR BTms . A
Wt GC J5 —4FEWs A, GIOP [ % H: R ] ik
0.6% ~6% ', DRI, JAFR T2 3k U B XU
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51 LT Al 2 R R B A IEAR AR Y (A AR s
6 SR U R T AR A 2 T ) GTOP K Bl
AU A6 R SEPR

v AL 8 I 2N B OB A R T A B
- U S i (VI AVG 1798 e
Aic#. (EW - FERYs: “BEG2H4H-
A, WA R, R R T B, &N EET
(FERT - Bz B, K, SKARE
e, MBS RS, SR RREIE S, RANEE
PRI, H R B R R A O AR AR AL,
RS Z IR . R IR . B SS TG ) T BUR
i, MAPEBIEINGR GC, ERJBT “aifl” =
A, KA, SR FERBIRE 500, 1 EE 2
SHUARA SERIEIEY R, H RS R A v TR T
A EWE, R, AP 2 R S R
FFMIE. BeAh, AWM, B TE,
PG — L B e, R RET KW, BBE
HEARTCUR, VB R R IR 1 . XFie, R
BITIZAE Z WA IR0 W,
GIOP < BB (it AR 5 BUAC I 2 A9 2 — B
GIOP i FRUREIRY 5 v [ W5 M o i WA 20 L A 4%
T, AT LA I BETE 367 AN AT T RS M 1 S 56
iz

T SRR B YRR R, R
BRI AT EREAR, W LUR B BB AR
ST AT 6 I P 1) B AR X LIS .
B T A B AT A T T il R0 AR 45 Ty T A R
So S EE FAEAE TR AR URLC LR, S LAY
Wedr FEFsIR S, DUAS &M C WRIAT S Ca®' 454
WAL ATP W, M5 LA LER 2 A4, R
Wit Fe s WUESZE (1 T 0 B0 DUES 85 11 5 4 1 0%
PR R UERE ARSI E AT b, SRR 4
N4 s JULAS 2 T I 250 400 4R UL 3h 28 - K 1
By ATP FEE L, AT WLER & 5 WL3h & A
ghty, BHAELA YR o PR LAS 2 1 78 I PR o
Z 00 B B WU 5 RV PR B AR S . AR
SCYLE TR, R R OB AT DL 3 GIOP
KB BMD {f, eI EASA R, EEiAd
YU A SRy gt

BRI 23T T B RS A7 s, 2
SR B R , ARHERIE A ST R R T R T
(TRAP) J& phy i B 2 0 20 b, 2 15 400 i 2 R 10
PR, HURICET, TRAP 2 58 3L 5 b [ A4S B 5
LA . TR PERE ARG (ALP) I py al 4
1224

A, ALP & 78 Ak iT LATUR B 40 4 A 1
TR, R o I O A T S B o
SPERSAEY o MRS (CT) S —Fh il i3 40 i (4
HIF, CT AT 4K CTR 4 4 T 5 40
P R PERRCE , VR R M B L
AR EATEER X", BNE (E,) fE4g
B, FaE P A EELEN ., DI R B ALY
JRIA A0 2 2 MR RO IR, R 0 S e 4
N R TE M 22 A M 2 5 L
ZURAHLGE A, WA S A R A . A5k
LRI B BT A, T B Lt T
YR S AN 32 AR S A, DU T
i A M v T B

BN B UL I [ 22 45 ) 9607 1) 4 L
INERATS, DURAMTE RSB . B ieeh . i
SN L, BURSHMEE, JERRA; RE PR
B AW, BEFIMEF . REEANEE, B BH R,
W25, ARSCISE R IR, RSB AN U R B
KEVEBE . IUESE A AR, FRCm B A
TR VLWL I & A i, 4 420 LV IR0 2 /K 7 B R
WA, X AR R BB — & HETT
e, WhEE “BEB hEEIEPIGE RS
PR TSI

SE:

(1] M@ sSHERmmB%IM] doat: B 2% W,
2004 31.

(2] XU 8%, FoKAME, XUBJE. B BMER TS B S R 1Y
MRt ik e [ J]. o 8 B g A 2% K, 2010, 16 (9):
713-718.

[3] subpr, M 6, FRE, & “HEREBIN BHR
BRI — W R BB MM R U A A I PR T AR DG 2 (K]
REARKMRELT]. ABEHA, PEHHL,
2010, 12(1): 57-64.

(4] 3| JB, &%, Mg, % BREXEMERHEE
FERE SR BE B (] BURHB R, 2010, 37(20):
3894-3896.

[5] K& %, FBULH. BREME “MWEIRR” wAEET].
g R 224 T), 2011, 29(8) : 1741-1742.

(6]  E/Ng, BENbE, XUHE, %5 MACS W0 R 1
B RBA R U  R AR AR AR i [ ], v [ 95T Bl =
ARk, 2011, 12(12): 1004-1007.

(7] Wk, FUM, XISCH, % BB e BEHHIE S 1
WEsE[ ], PR EE RS, 2012, 20(1) . 23-25.

[ 8] OMRA. MBI IAME B BOROR M B BB AR AE A BEE 55 1 R
WFEIDT. 7M. T EEZ R, 2013.

(9] F &I, KBPbr, XEHE, S5 AN 25 I xhi i s



2016 46 H R 7 June 2016
38K o Chinese Traditional Patent Medicine Vol. 38 No. 6

F M BUBARE K B R 2H 20 DIxS mRNA K4 1 3R i [13]  PprEE, FLW, b, S AT P2y orn £ o0

Mz J]. e EEZ e, 2012, 27(4): 951-953. B BB ALK B L ZUE I Y SEIRRE A () ). 2500,
[10]  fasf, BUEKH, AR R, % BB LSS 8% E 2011, 14(2): 154-157.
KA RE[T]. RS REMAE, 2014, 20(2): [14]  IRIEI, AR5, PN B BIAR KB ALP kA3
219-224. [J]. M2 EERZ, 2011, 22(9) . 2134-2135.
(111 ERE, KEE BatEE A I g 5 LS 8 E Y [15] 2 2, shmide, 2 95 ANFEH-E T % 2500 8K BUE B
KA. PERRSE, 2005, 32(9): 201-203. BARAE 1 %5 BE RIS B A5 R A2 ()], i R B
[12] 4 J%, FBPLET, & O, % FME L IR T MIEX R fl¢, 2010, 27(6) : 4-6.
B S BORANME R BV B L B R UNLES 3E A [16]  wifgEe, 2 i, Fadfl, % MRS AREFEK R
W) B AE L)) 1T R R, 2011, 38 (5): ENUSEPOPSTIE N = 91t N AL TR e S S EUL
871-873. 2011, 26(33) . 5228-5231.

MR FEHEITIFE GFRal/AKT 5 5@ KNG MPP' S M S B LEE
‘M Ba SH-SYSY BT

Row, % om, & %', %KNE', EwF, HzF

(1. LEPEHARFHMELRERWE NA, £k 200062; 2. LBEFEHZAFHEL R EK+F O LEH
%, Fi#200062; 3. EEHAR¥MEFLERTEES SR, L 200032; 4. EEARF¥FHELELHR
i, b 200032)

WE: BN AR IRBIRE4TF (echinacoside) Xif 1-FH3E4-JRIEMEnE (MPP*) 5S04 BmEAL SH-SY5Y
PRI LE . Ak SH-SYSY 0SB4 2 WEmR 22 this i (PBS) . MPP™ FI/ s A H AL HLUS , e dfi ik K
&L, SR Western blot 454 #8915 43 BT 25 b $HL2H 4 0 P I o 240 L 5 P ok 22 IR Rl P RS2 ol (GFRad ) B
TRUFTRTT AKT (ZEEEE B) BEIR AL Bk B iR KA SR M l5-3 (Caspase-3) 7K PASfk, FF WL AKT #4151
LY249002 X #ASR A X SH-SYSY (ORI DIfenysem ., &R R4 LI E S % MPP " 5319 SH-SYSY 41 i
T= [MPP*vs MPP* /#ARAGT, (25.12£4.33)% vs (5.13+£1.51)% , P <0.01] . #ASE5F AT L34 MPP* R SH-
SYSY 4l GFRal Fik Al AKT B5fR 1k, #F— 25 A5 35 W 4 55 1 BE T AKT 5 53 [ mT LR # SR 46 1 42 2 SH-
SYSY #£ MPP " iS00 T AE AR DIRE, (HASZMAN R 45 $2 =i GFRal B33k, X SH-SYSY 4 iy Caspase-3 i ¥ 53
Mrivas B a5, MR35 Al LU MPP* 5 5 Caspase-3 BTG 4L [ MPP* vs MPP* /#M 454, (7.22 £1.51) s
(1.81+0.42), P<0.01], {HJZX—fEH W LAgE AKT Ml FIBHE . 4518 AR TS 1 GFRal/AKT 3 #& #11 il
MPP " 551 SH-SYSY UM T, KIFER LS HTh6e,

R MMRAGHY; SH-SYSY 4ifif; 1-FH R4S JEnib e (MPP™ ) 5 JB ot 40 g ULk 4o 2235 5/ I 7 324K ol (GFRal) ;
GFRal/AKT {523 1 s JiT=

FESES: RI66 MERERRD: A XEHES: 1001-1528(2016)06-1225-07
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Echinacoside inhibits apoptosis of SH-SYSY cell through GFRal/AKT pathway
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