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Spectrume-effect relationship of active fraction from Hedysarum polybotrys on
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Abstract: Objective To study the correlation of anti-osteoporosis effect of Hedysarum polybotrys and HPLC fingerprint. Methods
Osteoporosis model was established through ovary resection of female rats to select the best part after performing ig administration
with different extracts of H. polybotrys. The fingerprints of ethanol extract of ten batches of H. polybotrys from different habitats
were established by HPLC. The partial least squares regression (PLSR) analysis was used to explore the correlation between peak
areas of HPLC fingerprints and efficacy. Moreover, the effects of active ingredient of H. polybotrys on the function of osteoblasts
were observed. Results The ethanol extract of H. polybotrys was the most effective part. Nine common peaks of the active fraction
were selected. Adenosine, calycosin and ononin in ethanol extract of H. polybotrys have been identified separately, among which
adenosine and calycosin were positively correlated with the pharmacodynamic data, and ononin was negatively correlated with the
effect of drug. Additionally, calycosin can increase osteoblast ALP activity. Conclusion The results indicate that anti-osteoporosis
effect of H. polybotrys is related to various components, among which adenosine and calycosin have a certain contribution to this
effect, and calycosin can also stimulate the differentiation of osteoblasts in vitro.
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Table 1 Sources of H. polybotrys
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1.3 Kz

4 J1i SPF Mk SD KRR, 445 (2404 25)
g, SD KRFLM, i 25~30g, MEMEAH, 22
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Fz2 TEARRRBEALNSRELAR BMD B (X £s,n=28)
Table 2 Effects of different extract fractions of H. polybotrys on BMD of osteoporotic rats ( X s, n = 8)
N VNG om 2
415 R (CEZ)gkg™) 1.5 H%Z/IE )H%ﬂajﬁjﬁ BM4D//1£gﬁcm : 54H

BFEA — 0.162+0.010 0.176+0.025 0.163+0.007 0.16140.015
LAY — 0.15040.008* 0.166+0.007* 0.149+0.005% 0.14340.007*
AN IS S A 10 0.153+0.002 0.169+0.004 0.151+0.006 0.147+0.010
21 AT YRS AT 10 0.157+0.007 0.172+0.008 0.15640.004" 0.1544-0.009"
ZIRE TR BB AT 10 0.1584-0.007 0.17340.005" 0.16940.008™ 0.1584-0.007™
VANV oA 1 v 10 0.1544-0.010 0.17340.006" 0.16240.011" 0.1624-0.009™
ANV T EZ R I 10 0.152+0.006 0.169+0.008 0.15940.011 0.15540.007"
HE 0.0001 0.160+0.011 0.17540.009" 0.16240.012" 0.15840.010"

SEFARAILE: P<005 #P<001: SHEMIE: P<005 “P<001, T
*P<0.05 P <0.01vs Sham group;'P <0.05 “P < 0.01 vs model group, same as below tables

LA AT BEETEZE R (P<<0.05). 45245 54 I,
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fRbr SR LR R 3 (P<0.05. 0.01). %4
KA S BMD. £JB BMD ¥k T4,
HKEBren i3s3 (P<0.05. 0.01), iiH]
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HAVaIT G, KA JI2# b CAR s
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Table 3 Effect of ethanol extract of H. polybotrys from 10 different sources on serum indicators of osteoporotic rats ( X s, n = 8)

20 531) i (CEZ)I(gkg™  Ca/(mmol-L™)  P/(mmolL™)  ALP/(&IKE4AZL™Y  TRACP/(U-L™)
BFA — 3.24+0.33 3.02+0.31 310.7+11.8 34.01+2.40
A — 2.27+0.26"  1.80+£0.15% 236.5+32.6" 43.0644.91%
S1 41T LSRG AT 10 3294043  2.21+031" 267.3+12.9" 39.20+4.72
S2 41 LT HRE AL 10 2.7940.38" 2.354-0.08™ 235.0+18.9 38.48+1.67
S3 211 L REFEIR AL 10 2.924+0.31" 2.044+0.33" 284.1+253" 36.64+3.07
S4 21 L REFEIGRAL 10 3274022  2.85+0.30" 2835+22.1" 30.30+3.27"
S5 21 1 L REFE IR 10 33240327  2.11+0.35 280.7+18.0" 33.62+3.66"
S6 41t L BEFRE AL 10 2.8440.27" 2.1940.28" 191.8+21.1 34.76+4.37"
S7 41T LBESEHGH AT 10 2.72+0.18 1.9440.24" 27454226 37.04+4.49"
S8 41t L FRE AL 10 2.9240.15" 2.3840.18™ 280.2+205" 31.72+3.37"
S9 21 1 L REFEIGBAL 10 3.394+0.29" 2174027 209.8+14.3 38.47+5.02
S10 41 1 LR IGH AL 10 2.75+0.30 1.81+0.19 2247+285 35.32+3.26"
I 0.000 1 3.39+0.29™  3.21+0.297 325.8+14.3" 31.97+3.38"
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x4 10 AR ML E ZERMEBAN B RBRARBAFSERIZIME (X£s,n=8)
Table 4 Effect of ethanol extract of H. polybotrys from 10 different sources on biomechanical parameters of osteoporotic rats

(XZ£s,n=8)
ESIE=3 2

13 o) ——g L BARMIN SRR NI
FA — 0.1644-0.008  0.16740.008 173.26 +16.72 17 159.3941 601.79
Y — 0.14440.002% 0.15140.006% 151.16411.62% 12 920.59+2 586.41%
S1 21 1 L BEHR IR 10 0.15940.006" 0.16640.005" 168.49413.43" 16 220.0941 812.05"
S2 41 LBEHRIGB A 10 0.15440.007" 0.16640.006™ 169.04414.56" 15427.16+2 482.10"
S3 41K SEREFE G AL 10 0.14940.005  0.16740.010™ 167.95+ 7.67 12 823.15+2 482.10
S4 41 LR NG AL 10 0.16440.005" 0.17440.005" 172.79+1359” 16 812.50+2 003.55"
S5 41 LR NG A 10 0.16240.006™ 0.17140.010™ 175.11+ 6.80" 16 788.69+2 050.16"
S6 41 LR NG AL 10 0.1534+0.007" 0.16340.003" 161.72+11.64 12 656.78 41 410.62
S7 41 LR HGER AL 10 0.1534+0.010° 0.16340.008"  165.47+15.66 15 793.90+3 024.59"
S8 41 1 L BEHE IR, 10 0.16140.011" 0.16940.006™ 170.244+16.91" 16 054.4441 605.51"
S9 41K SREFEHGE AL 10 0.147+0.010  0.15740.009 165.09+13.82 14 978.60+ 1 665.07
S10 218 LB G AL 10 0.15140.007  0.16140.009" 163.11+ 9.31"  12485.86+1 804.65
WHE — 0.0001 0.16340.006™ 0.17440.008™ 174.72+10.08" 16 861.03+1833.31"
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mL/min; KR 25 C; #ERER 20 pl™,
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Fig. 1 HPLC-DAD fingerprints of ethanol extract of H.
polybotrys from 10 different sources
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F5 10 HHLOK ZERREVEMIIE S EE H A ISR tr FAUEETR
Table5 Peak areas and retention times of common peaks in fingerprints of ethanol extract of H. polybotrys from 10 different sources

g5 tz/min VeI P
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1 6.236 531564 844716 246970 1429428 258028 628069 369583 901849 391610 416 959
2 7491 701185 593653 633615 631867 415927 679726 417937 683666 433157 688 957
3 9597 434914 573334 450315 886153 652295 349106 706669 643714 511895 821372
4 12406 203080 380965 189592 446344 169334 172757 136354 230181 259841 74818
5 13.578 877636 103828 933369 1667758 810915 955275 101474 938051 798753 1438709
6 17.619 225124 19938 360 785 667 485 282204 260434 330017 135378 270969 323527
7 18.581 103422 95431 78861 79507 76997 215571 75 295 147 934 74 295 110 153
8 21406 161385 100669 209674 298177 364812 201048 122221 117283 140885 181244
9 29.228 272340 796445 233782 258551 193141 317333 145570 153197 217543 384 866

2.5 TEEMH S MRIMES KB MR
251 B4 eeEsE H10 X SD ORRFL A,
T 5% LR E, WU, RERE. A
ZhAE A, PBS YEVE 2 K5, BT 1 mm? AN,
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min, FEEMAR, TR 1. 1 0.1% 1 7Y i 5
37 CKHEIHM 4 IR, GBI HIMA S 10%
2 M ) MEM 859858, W4T A1 )G, R340 i
WIEE 2X10%mL, EERFE R, JRCE 37 C.
5% CO, 5 7:4A R 7%, 4F 3 K 1 OB BERS IR0
PR MG BE 900NN, HEATALARM. 40 ik A& WL 2.
AU, CYECE M o R FR A AE 48 N, 4R
SHAEERGIEIE (B 2-A); B g S R 9E
B 10 K, & ALP 23505 g, 78 B
BN AN B0 G B T, B0 R 40 RS 5
(K 2-B).

252 WIEARERERGE K P AR i
A5 A 3 10%mL AT 96 fLART, 4l
JEEE Q0% LA Iy, TE i PR i S 1 IR (10
mmol/L B-H iz Es. 0.1 umol/L HiZEKAAF1 0.1

2 FBYRES BT 48 /i (A) FIRBAREIINIES
EFREREI0XHFHZALPEERE (B) BIZHEAT (X100)
Fig.2 Morphology of osteoblast seeded for 48 h (A) and osteoblast
cultured with osteogenic induction for 10 d and stained
with the ALP (B) ( x 100)

pmol/L BIRAEAE 2% C) . Kk &4 1004 10, 1 pmol/L
(10 I R B 288 S S 43 S I N RS 2, SR AL
ARG PIHIVEEE (DMSO). H41F4T 8 N AL,
%S 9d Ja, A& VAT ALP 35 TE [ALP 35
PEFAT & SO RF OB IR I 7E 37 C A
VEFIAE 15 /3Bl Ay (By IS (1) nmol %4,

MU RR] BGE. SR 3. 0L, IRk
AL ALP FEPESEIAN K, T8 o s I (¥ 5 A 45 24
W 10 pmol/L, [FIf & B 100 umol/L 88 5 3%

P B 40 AT IR
8r ok DX
6 | JiiSes
2 5¢
Y 4l
<
3_
2,
l,
0

100 pmol-L? 10 pmol-L ™t 1 umol-L?

Lixt R4l P<0.05 “P<0.01, E4F
“P<0.05 P <0.01vs control group, same as Fig. 4

3 ERFHRMBEREARARENTFLE (XLs,n=28)
Fig. 3 The screening optimal concentration of calycosin and
adenosine (X s, n =8)

2.5.3  BE A DN CE A ALP 3 TR S
K es 7 10 pmol/L B H Wi 29 T-Hi)5, 37
ZRiREE, 1 PBS BEJG, %M ALP i A7)
TRk, WE YT 3. 6. 9. 12 KR4I
ALP 35, 4R WK 4, g thifSin, BEE R
HEE, ALP JEVEZW BT, % 12 RIEHPT R .
556 K, BE T NILL ALP V5 M B2 m T R AL,
(P<<0.05), %% 9 Kjkg, BSR4l ALP WG IEH
TR B RS (P<0.01).
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B4 ERZERMBBHMEIFS 3. 6. 9. 12d /I ALP
AR (X £s,n=4)

Fig. 4 Effects of calycosin on ALP activity of ROB for 3, 6,
9,and 12d (X £s,n=4)
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Fig. 5 Effects of calycosin on CFU-F4, p forming efficiency
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H LD T U TRRAATE PR A — 3 BB Bl i
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