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ME: BR BIT4RREMN PBK/AKT MW ELL ST RAWENER. Tk B850 TR RRA, b
LAy R AR A\ LY294002 ( PI3K/ Akt 38 I #0550 ) 20 A R4 .4 = R H +LY294002 4, &4 12 H, B E 12 R A RFAR
4, AL EE TR Ay 2 WO B K U AR Sy 2 AR AR SR A R R KA R R W E KRR R
TR B AR AR - (HE) B 608 0 45 24 X BRCF 4 205 3 20 Ak 5 38 Ut g 106 0 28 WL B 5k ( ELISA ) 460 rfn ¥ 17 40 g A % -6 (IL-
6) BRI IE N - (TNF-0) K 5328 R 17 50 ED 5646 I I 2 270 PIBK/ Akt BB X E IR BB . 28 SHPEARHM
B AR HA SR/ NERR SR B EBW D, F R 22 B SRR 45 BN A B 4, M3 IL-6 & TNF-o K7
B 28 (P<0.05) , B s AR B R KR AT i IR AT TP B b B A2 p-PI3K/PI3K p-Akt/ Akt 7K1 i 2 B IS ( P<
0.05) ; SERMAMLL, 2L F XA AR B HALUR RV R, ME 1L-6 B TNF-a KFFEEAL(P<0.05) , BB W8 &R
fif B WRER AT B AR B AL p-PI3K/PI3K  p-Akt/ Akt K F F+ 75 (P<0.05) ; 1Y294002 21 A BB 41 4% B4R 45 Jn 7, i
IL-6 B TNF-a K H & (P<0.05) , BUg b B i e REAT B IREAT B9 85 & B 42 p-PIBK/PI3K  p-Akt/ Akt /K
L (P<0.05) . 5 LY294002 £ 48 [, 20 £t X H +LY294002 £8 K B A 24U B0 i 5%, I 3% 1L-6 & TNF-o /K FRRAL (P<
0.05) , BBt & R R H AT B REA B E B AN p-PIBK/PI3K p-Aki/ Akt K P F+ 5 (P<0.05) , SO FREA
AL, OB R +LY294002 41K U UK BB O E , M3 1L-6 & TNF-o KFEFhiE (P<0.05) BB e | k8 B
MREAT BT Eh & & B AL p-PI3K/PI3K p-Akt/Akt 7K F-FEAK(P<0.05) . 518 Z0 5K W AB M AL BON PI3K/ Akt 58 B i3
o 25 J5 B TR AR IE

KB A3 KT ;PI3K/ Ak 1 s KB 4850 )5 1 0 B A O

Salidroside improves postmenopausal osteoporosis by activating PI3K/Akt pathway
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Abstract: Objective To investigate the effect of salidroside on postmenopausal osteoporosis by activating PI3K/Akt pathway.
Methods The rat model of postmenopausal osteoporosis was established and randomly divided into model group, LY294002
(PI3K/ Akt pathway inhibitor) group, salidroside group and salidroside + LY294002 group, with 12 in each group, another 12 were
set as sham operation group. After treatment, the elastic modulus, the maximum load and the yield load of the biomechanical index
of the femur of the rats were measured with the orthopedic biomechanical tester; the mineral salt content of femur was measured;
hematoxylin eosin (HE) staining was used to detect the pathological changes of bone tissue; the levels of serum IL-6 and TNF-«
were detected by enzyme-linked immunosorbent assay ( ELISA); and the expression of PI3K/Akt pathway related proteins was
detected by Western blot. Results Compared with the sham operation group, the bone tissue of the model group showed sparsely
broken trabeculae, the number of trabeculae was significantly reduced, and there were many spaces, unable to connect into nets and

other pathological damages, the levels of serum IL-6 and TNF-« increased significantly ( P<0.05), while the elastic modulus,
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maximum load, yield load of femur, mineral salt content of bone, and levels of p-PI3K/PI3K and p-Akt/Akt in bone tissue
decreased significantly ( P<0.05) ; compared with the model group, the pathological injury of bone tissue in salidroside group was
reduced, the levels of serum IL-6 and TNF-o decreased ( P<0.05), while the elastic modulus, maximum load, yield load of
femur, mineral salt content of bone, and levels of p-PI3K/PI3K and p-Akt/ Akt in bone tissue increased significantly ( P< 0.05) ; in
LY294002 group, the pathological injury of bone tissue was aggravated, the levels of serum IL-6 and TNF-o were significantly
increased ( P<0.05), while the elastic modulus, maximum load, yield load of femur, mineral salt content of bone, and levels of p-
PI3K/PI3K and p-Akt/Akt in bone tissue decreased significantly ( P< 0.05). Compared with LY294002 group, the pathological
injury of bone tissue in salidroside + L.Y294002 group was reduced, the levels of serum IL-6 and TNF-« were significantly decreased
(P<0.05), while the elastic modulus, maximum load, yield load of femur, mineral salt content of bone, and levels of p-PI3K/
PI3K and p-Akt/Akt in bone tissue increased significantly ( P<0. 05). Compared with salidroside group, the pathological injury of
bone tissue in salidroside + LY294002 group was aggravated, the levels of serum IL-6 and TNF-« were significantly increased ( P <

0.05), while the elastic modulus, maximum load, yield load of femur, mineral salt content of bone, and levels of p-PI3K/PI3K

and p-Akt/Akt in bone tissue decreased significantly ( P < 0.05). Conclusion

osteoporosis by activating PI3K/Akt pathway.

Salidroside may improve postmenopausal
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L1.1 L3464 H SD MR EIG 8 MM AW
A R A BRA ), 4 P2 1 ATHIES SCXK (B ) 2018-
0043 ,SPF 3 4 , K5 (240£20) g, T K ERIYHE
T B I 2 B LT B 2R sh W S B = sh ) B b R 3R L IR
FER 22 C ~25 C,AHXHE N 50 % ~60 % , KA
B R VKK, 12 h/12 (8] W7 RE B 5 B R o dml Ask B
WRIK & B, WS R, 3 b5 3 58
R AR R

112 EZR0 R 205 K W E AR 1
YRR B A, 185 JOT-10012;1Y294002 i B
% EH MCE A, %5 HY-10108 ; K ff, IL-6 2 TNF-o
ELISA 5] & . . i ZHi i $1 GAPDH [ PI3K,
p-PI3K AKT J p-AKT — 0 F1 2 [ Abcam 47l
%5 & ab100772 . ab100785 ., ab150077 . ab181602 ,
ab151549 ab138364  ab179463 | ab38449; BCA i 7l
& HE B0 & RIPA UMM H HilEE oK
NAlL, S o PO011.,C0105,PO013K 4, CM3050 S
PI R L0 E P8 R R 2% m 5 SMZ745 2% I R T
H H 7R JE FE 2 7 5 F30400-60 K AL 4 g B 28 3L R A
IRFBHE A 7] s MX-0580-1 B} A= ¥ g 2 A W A 7L
HEEAS Tl R G A R Al XEIX800 B 154X H %
Perkin Elmer /7] ;1659001 £ 19 3k {¥ A Trans-
Blot Turbo % Y g H 2% [H Bio-Rad 2 &) ; Centrifuge
S424R IR & B 0 AL B 72 = Eppendorf I 3 24
) ; GIS-500 ¢ AL AUIE B Miulab 24 H] %5

1.2 J&

L2.1 Wil Loy H %25 : % 3Bk 9],
VLB IETESS 2.5 % P Fb 2% 8 WA 77 5 R SD
KRB, FI & 45 mg/ke, $5 5K TS B9 R BURT D (6] 2
TR, EE FEE 2R ERYIIT O ERE, 58
FBRUMIGE S 2 ki & &5 R, RGN
WEGRMEY SR, %L 3d. 31MHA,
ol B H AR AR 4L, BB /N R R W R BB
B R/, A 2 A5 B BB % 5 R 4 e B A
RUGAVR £ 2 . SRR 52 2 s 48 L BEAL
Sy AR (1Y294002 ( PI3K/ Akt 3@ B 15 ) 41
TR R YL LR KA +LY294002 41, 541 12 1, 5
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B2 BB OG5 08, hBFARY, 45
KGR 25 mg k""" fy 30t LA FE ST 21 53 K
A LL 0.3 me/kg " ARy R DK 1 5 2 B ER
K3 LY294002 2K B DL 0.3 mg/kg (5] &2 B % ki
Bt 1Y294002, G AF LA 25 mg /kg 0970 & LA 75 & 4=
FRER K 5 4T 50 R +LY294002 41 K R L 25 mg /kg
390 B L IR 3 5 41 5 K, TR AT LA 0.3 mg/kg B3
R K S LY294002 ;5 F AR 41 58 A 20 KR LA
0.3 mg/kg B3 & 17 B ¥ Bk i 6 A AR UK, [A) B
PL 25 mg /kg 070 B HEAT LA S A 3R K, B R
— W, FEEE 21 d,

1.2.2 KREEHALIEEFRM AR ARBE 52555
H 24 h J5, 005 mL i 5 AR # K ERCM 2 mL, #% 5
10 min, B0 SR ML, T -80 C k46 6677 & H
SR S b AT KRR, B R BRI B i, RS BR B E A
1, DUAE SR BV T4 B A 0 B 2% 5 s 2o
JEe B BT S5, LA R BT T Ab L 0.5 ¢ F
WRPIEFESR . RIGL 4 %28 PEEG W E 2 &
] e B vy 20 20, 0 L ARR B TR O (AR
WRE BN v ) K, R T RE W
JEHEATY) R A B R S B 4 4 HUR ) L BRI
SELF BN U], RO v BRI B 2 BRI
AhFE, 2 BRG] & U A B3 10 3R AR 25 TRl T HE Yoo
T — YR MO 7K 2 A A B B R SR A 624 B
B BHLEE AT S MR RERE .

1.2.3 KBNS B A 2R 5 a5 R R
Py 332 I A R A B B A R s K
SR A A B P A S S SN 20 mm, B
FEBSk 2 Rem B 2 W, g E &k 10 mm/
min , 5] B 38 F BREEE b A/ 0 B4 5% DUAYER B K
PRie I AT B AR B A ) e R B AR A
o KRBT i R 2R A () 8501

1.2.4 KEEVHEEEN G BEm k&S
FEMESEE REfE TE RAERBERL
frr IR AR 36 h IR EE S 650 °CBRH IR A R R 2R
SEE,ETESE=KSER/TE,

1.2.5 KB TNF-o IL-6 7K il < 5 £ 77 5 FH 1Y
I35 45 FUBCE AE 4 °C UKAR % %, LR B ELISA 35
SR L TL-6 F TNF-o 7K, HL A5 8 5 BB Ui B
BHEAT

1.2.6 KEBHL PI3K/Akt @ B& & 1R IA KM .
K E AN EHS SR E TEAXRBER T,
PROK B R A 3R RIS A 30, B 0 AR LR R B ORI
Hoypr  BRSS 0 BCA AR . ImASE

B AR, & 5 min, AT ARV BUS M R] T &
&2 B R A RE W ERE L 110 V ETR ALK, B &
H,110 VHER %, B2 HE O 2 PVDF B, ff
H 5 %R T R ERMEE 2 h, B A b3, R 5 R
o FREBENEOSAT, B T/NE& I MR
e, UM B EIE 12 1 500 494§ 50 R GAPDH,
PI3K .p-PI3K . AKT .p-AKT —3i 7 4 C FIEHF 3%,
TBST ¥ WIEDE 3 WK AFE TR 102000
M 2E P PR ERR K EE R E 2 h, TBST
FEWOEEYE 3 K, g sifb = R OGIE B A, LB R
R, REE & 0 BRI LL Quantity One
BT R E A A R
1.3 S0

i SPSS 24. 0 #4458 i1 4 AT B3R , 11 =2 % R
VLB 8+ hR i 25 (s 27K, 22 40 0] b 450 0K L A
Bl EHM, #E— LW P AT LSD: K 58, P<
0.05, kM EFELHITFE L,

2 #HR

2.1 SAKRBHALEEFEL
MERARREHALEESER KA RRNEH
AEWEH/NERE B OB, ARES
BN BE T B A W R B R A . SEEAAIA EL, 4T
T A R B 4H 2 e JR A5 0, LY 294002 2H KR
BHSE AR GIME, 5 LY294002 414t , 41 5
KA +LY294002 4 K BB HA R mmE, 540
FREAME, 45 R +LY294002 41k BE 44
REB G INE, WE 1,

A : B

B 1 HE Qe llaaHKREHAEEY
Fig.1 The bone histomorphology was detected by HE staining
TEABT R B AIRAL C A FR F ;D LY204002 4R 47
K +1.Y294002 4 .,

2.2 BHARREEY 1% HE

S BFARAM L, B R R # g &
RERAT S e 7 2 3 AR ( P<0. 05) o SRR AR
FC, 215 R 2 R BRUBE P Ik A | e R AT | S R
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AT FE (P<0.05) ,LY294002 £ A BB P A
R R IR A EMR(P<0.05), 5
LY294002 A I , 41 5 R +LY294002 4 Kk R BEE
SRR e R AT R R T/ (P<0.05), &5
I KA A M H, 40 5 K95 +LY 294002 41 K FUEE &
SRR e KA Jm IR A B (P<0.05) , L
=1,

F1 BHRRBEY I FIIR (225,0=12)
Table 1 Biomechanical indexes of rats in each group (&+s,n=

12)

A 5 WHERE/EM  RRRE/N  JEREME/N
BFEAR4 3123.68+301. 16  36.54£2.29  63.53x5.26
BRI 2428.17£238.36" 20.0322.15%  42.0424.34"
AERE4 3114.73+290. 98" 35.97+3.82% 62, 73+5,38"
LY294002 4 | 876.21£243.35%  9.1221.83">  35.28+5.03"

G RFE+LY294002 A 2 421.82+240.03% 19,822,040 41.72+4. 68
T BT ARLMIL, P<0.05; SHMA M, P<0.05; SR K (T4
[t,P<0.05; 5 LY294002 4148 I, “P<0. 05,
2.3 BURBETHEE LR
S\BFARAMIL, B H KRBT HEEDE
FEMR(P<0.05) . SHAAHAM L, 2 5 RTH KRR E
WS RIE (P<0.05),1.Y294002 41 K L5 #
FRIFEIK(P<0.05) . 5 LY294002 A M., 41 7 X
H+LY294002 S KRB # & EA® (P<0.05),
SRR b, 4050 R A +1Y294002 41 K R &
W S BB (P<0.05), WLk 2,

F2 BHRRBYHEE(225,0=12)

Table 2 Bone mineral content of rats in each group (x+s,n=12)

247 LRI
BFRA 0.38x0. 07
o TR 2l 0.21+0.05
AmREH 0.37+0. 8"
LY294002 £ 0.1220.03"

8K +LY294002 41 0.20x0. 06*

o HEFRAMIL, P<0.05; GEERAIM L ,"P<0.05; Ha it
KAEHA L, P<0. 05,5 LY294002 414 1, *P<0. 05,
2.4 FAHAKBIME IL-6 TNF-a 7K H 8K

5B FARLA AR 4] K B 7 H IL-6 [ TNF-

o KB E TR (P<0.05) , SEAHMLIL, 27K
TR BUALE A IL-6 , TNF-a 7K F[ K (P<0.05),
LY294002 21 K R I3 TL-6 , TNF-a /K- T} &5 (P<
0.05), 5 LY294002 4 #H kb, 41 & K 1 +LY294002
20K BLILYE 7 TL-6 \ TNF-o 7K F-FEAR (P<0.05), 5
IR RIAFHM L, 40 5 KAF +LY294002 20 K K I 7
Ht 1L-6 . TNF-o 7KF- T i (P<0.05) , L% 3,

F3 KHAKBEME IL-6 TNF-a K (xxs,n=12)
Table 3 Serum 1L-6, TNF-a levels of rats in each group (%%
s,n=12)

4151 1L-6/ (pg/mL) TNF-o/ ( pg/mL)
BFARUA 33.9322.07 36.93£2. 13
T 77.65+4. 82° 82.5245.07"
A KHEFH 35.57+2.23" 38.12+2. 43"
LY294002 4 108. 86+6. 98" 118. 67+6. 41"
205 REF +LY294002 4, 78.89+5. 45 83.73+5.97¢

G WPFAREMIL,P<0.05; SEBAAMIL,"P<0.05; 5215
KAEHAA L, < P<0. 05,5 LY294002 414tk , P<0. 05,
2.5 HAKRRHHLE PI3K/ Ak i 5 R B B
5BFARAME, BERA KRB AL PI3K/
Akt 38 B 1 p-PI3K/PI3K . p-Akt/Akt B 3 REAL (P
<0.05), SHEAHAML, AR RFHRKRTHLF
PI3K/Akt i B % 1 p-PI3K/PI3K . p-Akt/Akt 7t 55
(P<0.05),LY294002 20 K Bl & 4L 48 PI3K/ Akt 3
B F [ p-PI3K/PI3K ., p-Akt/Akt FEfIE (P <0.05),
15 LY294002 20 40 Ik, 41 &% K 1 +LY294002 2 X i
B2 PI3K/Akt 38 f% & [ p-PI3K/PI3K , p-Akt/
Akt THR (P<0.05) . 55 RIFHM L, a5 KF
+LY294002 20K R 40 PI3K/Akt S & H p-
PI3K/PI3K .p-Akt/Akt( P<0.05) , WL 2.3 4,

B2 HAKREHALAD PI3K/ Ak B H B %5 Ep
0 A ) 45 5
Fig.2 Western blotting results of PI3K/Akt pathway
protein in bone tissue of rats in each group
HARTARA B AERH,; C. 475 K 41 D: LY294002
B TR R +LY294002 41,
R4 HUEREEHL S PI3K/ Ak 38 P52 B A X RIA (52
s,n=12)
Table 4 The relative expression of PI3K/Akt pathway protein

in bone tissue of rats in each group (x+s,n=12)

A p-PI3K/PI3K p-AkL/ Akt
WFARH 0.83+0. 12 0.7420. 11
RN 0.36+0. 06" 0.35+0. 08"
AFRTH 0.81x0. 13" 0.72=0. 14"
LY294002 21 0.090. 02" 0. 16+0. 04°
278 R +1.Y294002 4 0. 34+0, 07" 0. 36=0. 10

TSP REMEL, P<0.05; SHAB MM, "P<0.05; 54T 5
KA M, P<0.05; 5 LY294002 4E 48 H. , *P<0. 05,
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BEHISIA R, L A4 W), RS 5 R ThRE
WU ECE & KK PR PMOP B L35 S 48 8 .
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FHAHNE, AMEN R, S M A 41 S R RE B AR
B MG-63 2 L 3G 58 S i & 44k, I AT AR iF
BB A, S0 B WO, 28 AR PR M B SR B A R R
FE & R LHE PMOP £ N 1 & F -5 B AL Y9 H
BRI AT B 2 B AL TR R BT 5 v
FE ., PI3K/ Akt i % AT 98 45 40 Be A3 0 T A ok
SN ML T 45 2 b A TR B AR B AR A
WEA BN, G PI3K/AKT {55 7] i
5B A58 VEGE AR i il 48 A A, 9 o] {2 iF AR
B B 40 3 A B R A4k SR Y AR, IR B
JE PR A 2 B R M AR PR O ) AT B R
AT BE o A 2 PI3K/ Akt 38 % 035 PMOP (1115 K
SEAR . ABR IR GE SRR, 40 5 K 4 W] T PI3K/ Ak
55, 05 PMOP K LB 41 400% B3 45 , [ A I 7
RIERF AT I m BT & &, g AW %,
L PI3K/ Akt 58 % 310 1 37 LY294002 K 4T 5 K #FF B
GALHE PMOP KBRS, 45 R Bn, K EUE H 4 0
Ei il A O VA AN - S Nl = N [ N = A I A
LY294002 %% ; Ifil & 1L-6 J& TNF-a 7K [k 2 50 5 A
st KH T, (H ok i LY294002 5 & AW )
SEFE AR LA IR R B AT MR IR B
Fo BLph R 21 S ORI, (H H 0 8 T LY 294002
1, R R R AT X PMOP K R 4 21m 34545 .

RAE H I TAL BB A 4 77 24K 55 I R RE IR B4
DR A, AT 4 PISK/ Akt 38 3% 410 6 550 BELIAT » 48 7% 3L
6 PI3K/ Akt 3 [, 107 30 1 2R AF B R7 , 7T BE /2 4T &
KAF B PMOP I PRAEAR B9 25 AL 2 — ¢

ZE LTk, 41 5 KA AT gl i b PI3K/ Akt 3l
AL BH AR RAE R AR R R SR, R R A
Y312 0% PMOP K BUE Al 818 4, el Hols R
SEAR , X PMOP 11l IR IT B —E M S M {E.
L1 R M PI3K/ Akt 55 AU A8 4 0E 1 & 4
KR WA S B A R o A R (E AR T
AT Wb AT PEAN BRI, EL X H 25 ) 2 Bl 4 HH 1%
MAL R BT I AP — AR . I, kT4
KA BT iR PMOP e Hg 52 %% 1) 25 BE AL ) A1 o H; 3
R I B AHE A 15 e SR AR S
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