HR IR R (e B0 T 5t

RGE N kg, R BB 2, AER T, Hb 2 20 i G S S, S 7300005 2.5 Mk

SEZ2ERE, 24 730000)

WE: BRY MR F KO HI0&MEEMHPLC)A#ES A RGN, RIEFEEMHGEXDRAM, AE FRE
PR 10 PFH K M T B a3 4T HPLC 3L B#EATA; AP RGBRE AR EA LR A8E%
(0.6 gkg ) AT BL, N RMEF L8 LB NZ T Td14gkg ) RAR AR ESN T EFALERL R GR &
KB OB A KA R LT AL F o 2RI R 9 &R, SHmEREL AT RS, AT RAE R T #kes K
IR (A AEY% %5 ). PoPe>P>P>P>Py>P >Ps, R 4 5% A LR FH, 7 5% hEmitt. i CRLEIR,>S
BEPERMGFRENLSY, BRI DROHAE, L HPLC 2 B#E5A KRN Z A —E st mw Xk &, XA
— TR HEA R R F ORGSR LT T A,

KR wE; BRRMEE; Alk; XA
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Spectrum-effect Relationship in Diuretic Effect of Astragali Radix

LIU Xiaohua'?, LIN Xingyao', LIANG Jin?, CHEN Yali’, REN Yuan'’, FENG Shilan’(1.Key Laboratory of TCM
Pharmacology and Toxicology(Nurturing Station), Lanzhou 730000, China; 2.School of Pharmaceutical, Lanzhou University,
Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To elaborate the correlation between chromatography fingerprint of Astragali Radix and the
efficacy of diuretic effect, and express the effective substances foundation. METHODS To study different origin Astragali
Radix of HPLC fingerprints of the ethyl acetate extracts of 10 batches, and the ethyl acetate extract was given to mice by gavage
for 7 d (1.4 g'kg™"). Hydrochlorothiazide was used as a positive control, Urine volume was set as the index of diuretic effect
evaluation. Then the grey relational analysis was used to study its spectrum-effect relationship. RESULTS The efficacy of
diuretic of the total ethyl acetate extract part of Astragali Radix resulted in its chemical compositions together. Its various peaks
represented different chemical components. The contribution order of diuretic effect was(number of peaks): P;>Ps>Pg>Ps>P>
P,>P>P3, in which the number of peaks of 4 was identified as calycosin, peak of 7 was formononetin. CONCLUSION There
are many flavonoids with middle polarity in the ethyl acetate extract, which might obviously increase the urine volume of mice.
There is a responsible relationship between the HPLC fingerprints and efficacy of diuretic effect. It is also the foundation for
further study to nephritis proteinuria.

KEY WORDS: Astragali Radix; HPLC; diuretic effect; relationship of fingerprint and efficacy
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%%, Hypersil ODS-1 C;g (4.6 mm X250 mm,
5 pm)CRER AR A PR A 7).
1.2 R

CIE A O A (R EER ) s KOy kEaliK, AR
oK ASERE (LT = S HI A PR A ) B IR
ANRCEMN RSP R L, 18~22 g), K3
Y& #AIE S : SCXK(H)2009-0004 o H#E 4b BE 4% A}
o 24 (0, 4R SR T T SUAR B AR B PR A R ST
PERCAS 1.0, 7B R 22 AR o of TR it 6 385 e B I (1L
7 111920-201001) ToAfE %= (k% 111703-
200602) 34 1 v [ 24 i AR R E B, S
Wi, 2i8>98%.

TR A R A [ 5 b SR B B K (1) o i B
TR, G2 MR 25 Bt AR 2 2 5 T 1 A
B YEE R 5 W Astragalus membranaceus
(Fisch.) Bge. var. mongholicus(Bge.) Hsiao, 3 10

ftt, W% 1.
R1 HHAMKRES S

Tab 1 Origins and varieties of Astragali Radix

[ETE e ST st A

20101001 H e 2 ESLE i
20101002 H N B vy ESLEg
20101003 HARE 1 S
20101004 HRAE 2 EdLp g
20101005 HOA B P (ER) SR
20101006 H Ik SR
20101007 HN A EJLEg
20101008 E LR
20101009 i S
20101010 ENilA) SR

2 HAEEHR

2.1 Fl R 2y i sz o)

211 BAAA S AR 2 B AREL 10 ko
2K, B 300 g, 6 f5E 1 95% L REMIF IR
B, JERE 3 W, BRI 1Lh, AIFRBUR, HIRE
VR W 4 22 G IEMR, B 10 mL R4
VEN BBRHGH AT s R BB, EE 3~5
K, B, B FERRIRAEORE, 193
FEEERAL; N R LR CHE AL, B 3~5
W, B, A9 REBGRORAE RS, 133
LB CEREAL s FREWRRER T, o r#s
WA 10 min, 152 LBEAL; SRR N
IV, F37KE8 5 10 L2 B4 FE i Ad BRI FEAH ]
212 MBI E S R SR ERAL, %
SE0 B W5 BN IR R A AT, BRI
BB, IR 80(0.3%) il i B -

2.1.3 AN MR 0 20 0 /s ORI PRV D L A sz
oS g PR B E /N R 70 L, BEALAY 2
M. BHPEXTRAL. 5 Azh 2541, A 10 K. 454
AR 172 o - TR O S ST L BT | VAN SeE e AN
LR LR« LEEB AL R TR AW, 25 A
T AEPEER K, BT B 45 T S0 R BEIE (0.6
gkg o FAGHMIRERE 42, E8: 7 d, BRI
Wo KIRLZIHIZEE 18h, Rk 1h )5, Bk
B HUNRURIE, HESRIK, & H 1 mL A2 K
WEEAE KA, BANRE TR 3 ZiEatm
1000 mL THEpertrt, Lebh gk ., JE40K;
B 5 AR e AR IR I A 22 QR (P R W T, %
FRJESJZ N 100 mL 7K 7 1R PR V% K o B/ I e i 4K
1%, Wsk/KAAT 1, 2, 3, 4, Sh/RMFERKE
(PEAUR T +JE4UT H). &5 R IR 2.

R2 BRAMTAMMERCARERNLZBER(X£s, n=10)

Tab 2 Effect of extract of Astragali Radix on diuretic effect in mice(x + s, n=10)

@ 5 i
gkg 1h 2h
T4l - 0.211 1+0.050 9 0.292 8+0.062 5
T 0 i 20 14 0.160 5+0.127 2 0.389 6+0.094 5
R 1.4 0.226 6+0.050 2 0.160 5+0.000 1
VERLiT x| 1.4 0.208 0+0.032 9 0.124 0+0.026 4
LR LR 1.4 0.4452+0.128 9" 0.201 8+0.024 3%
LA 1.4 0.300 6+0.026 0 0.302 1£0.058 0
KA 1.4 0.309 2+0.069 6 0.247 7+0.001 5

IR E/g

3h 4h S5h 1~5h
0.223 6+0.033 9 0.100 7+0.016 1 0.054 8+0.015 4 0.8330
0.122 8+0.009 0 0.086 1£0.013 5 0.043 8+0.027 9 0.802 8
0.252 6+0.049 8 0.048 3+0.000 1 0.219 3+0.000 1 0.907 3
0.082 0+0.011 1 0.092 2+0.047 8 0.034 8+0.010 8 0.540 9
0.108 9£0.054 6" 0.098 5+£0.027 9 0.101 1£0.039 9 0.955 4
0.061 8+0.040 8 0.041 6+0.062 4 0.196 7£0.117 6 0.902 7
0.145 1+0.081 5 0.113 8+0.024 1 0.104 2+0.022 9 09136

e HAA4E, YP<0.01, 2P<0.05

Note: Compared with blank group, Yp<0.01, 2P<0.05
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& 2 A, REH. CROMA. LA
FUKRAR N ATRRAE I, L8 S BR AR PR A
AR, HS52A4Mt, ZRA g m
P, 2B 0T 10 b LR LG 0 AN
AR 18] A 25 280K 3% o

2.1.4 10 fL3E A LR LR T 4 1 R SR AE
BUNRL 120 H, 2 8 %2F, WML A ad. B
PEXHIRAL . Ah2udl, B4 10 L. BHANMET
10 HEA R P Hb 3 B2 2R 285 23 (1R B, H:
RS “2.1.37 TR PR MOEAR R . 4558 WK 3,

R IOMERAM LR LCEHR A REANLRER(X£s, n=10)

Tab 3 Effect of the total extracts of 10 samples on diuretic effect in mice(x + s, n=10)

a5 He PR h/g
1h 2h 3h 4h 5h 1~5h
24l 0.339 2+0.029 4 0.153 1£0.014 4 0.148 0+£0.012 2 0.071 5+0.001 4 0.028 3+0.001 6 7.346 6
SF A 6 H 4 0.655 2+0.045 8 0.224 4+0.013 5 0.137 8+0.017 9 0.029 0+0.001 2 0.013 2+0.005 6 10.594
widl HmrA 0.425 3+0.065 6 0.218 9+0.020 2 0.079 5+0.020 6 0.069 0+0.001 2 0.044 5+0.005 8 6.698
B 7 0.388 7+0.039 1% 0.187 9+£0.012 3 0.172 6+0.009 2 0.044 6+0.004 3 0.042 5+0.001 4 8.361
UL 1 0.501 6+0.001 7 0.277 2+0.009 8 0.237 6+0.030 7 0.075 7+0.006 8 0.046 5+0.003 4 10.246 5
WEE 2 0.412 8+0.044 0 0.250 5+0.035 7% 0.209 5+0.012 6 0.053 0+0.000 2 0.051 3+0.003 7 8.792 1
gL 0.305 4+0.036 2% 0.153 8+0.006 0 0.210 5+0.018 2 0.095 0+0.004 7 0.064 5+0.003 4 8.2915
Ik 0.234 7+0.027 9 0.218 2+0.001 7 0.152 1£0.018 8% 0.070 4+0.002 1% 0.055 7+0.004 5 7.309 5
P A 0.327 7+0.034 2 0.142 5+0.009 9% 0.169 3+0.000 6" 0.040 10.000 1" 0.069 9+0.002 5 7.493
RES 0.310 1+£0.011 3 0.194 0+0.004 6” 0.177 1£0.014 8% 0.031 3+0.001 2" 0.075 6+0.003 4 7.879 5
th 0.328 6+0.011 9 0.156 2+0.006 1% 0.209 5+0.019 2% 0.063 0+0.005 2% 0.058 4+0.001 9 8.157
B 0.394 9+0.027 4 0.215 8+0.010 7” 0.166 4+0.016 1 0.029 4+0.001 8 0.053 4+0.002 1? 8.598

W 5 A4E, DP<0.01, ?P<0.05

Note: Compared with blank group, "P<0.01, ?P<0.05

2.2 RO P ) e U

221 (OiE&fE A4 Hypersil ODS-1 Cigft
(4.6 mm X250 mm, 5 pm); WA LBERIK,
T FE VR, 0~40 min, ZJ 15%—>45%; 40~80 min,
L 45%—>100%; iR 1.0 mL-min~'; HE A
25 °C; R K 280 nm.

222 FESVEWEIS I 10 HEAS R P Hh o (1 24
LR TR, T4, 0.5 g, K%,
IR 2 10 mL B, EABZIE,
5], BIASHR S, FTFLIEIE(0.45 pm)id
JEfE .

2.2.3 HPLC BIBERH)E % “2.2.17 1K i
A, K BE RN TERIE N B A 10 LT
LML 2 IEERE 10 uL, 3 HPLC B, M 10
fk 25k HPLC FrgU B e 8 ML, T 4
ST WY ) Rk R S B R TR AR 2R
(1) O B IS TR S8 A0 0 B AR ], DLk e o B8
ST E R . AR 1, 2,

224 FRGUEEARRUE 38 2 (ke g
THE ML B AR PPN R G (AR 1.0, T ER

T EBLAR HI 24 2013 45 5 55 30 4555 5 1)

SR VR SRE SR ARRUEE, 10 AMFE L ) HPLC 48 4L
LS AHALEE 39>90%

225 JjikiEEEE 1 S M LR OERES
PR, BERE 5 O BRREERERE N 10 uL, WE
fe QU AR, BE I RS % R, TH AR FRSUR
FIAHLE>0.95, RSD<1.0%; E4E 5 d BF RIEFE 1
U, W F5 S0 1 AACLURE (1) H TADRS 26 B, THEAS
B3 (KA ARLEE>0.94, RSD<1.9%; HX 1 535 2544
LR CTRIBALIRE S Oy, % “2.1.27 TR J5 ikl

25

20r

n

R o i
B P AT N el

[=T—
o b D
e

S 10 15 20 25 30 35 40 45 50 55 60
t/min

Bl #HEHGAM LB LEH L HPLC 4550 A 1% (280 nm)

4-BEFHW; TR

Fig 1 HPLC chromatogram of the ethyl acetate extract of

Astragali Radix(280 nm)

4—Calycosin; 7-Formononetin
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Fig 2 HPLC fingerprints of controls(280 nm)

A-—calycosin; B-formononetin

ARV, W fr SRR B M, T
AR K AEBLE>0.92, RSD<1.2%; LLINFE[E|
RSP S, WOME R/ FE—RE M 5
B, B0 5 g, REFGE, FMA 1 mL ES R
vl VAL A (B 288 S B I R A A 3R 1 B IR FEE 43 il Ay
7.15 mgmL™" F1 4.57 mgmL™"), 4% “222”7 WF
JIEERAENE, THSEOIAE RIS R . B T
oA 2 I R4 R 99.36%,  99.91%,
RSD 4374 1.41%, 1.05%.
2.3 TR AM LR LBEHAL I i 88 0% 5 R R A
FH 2R 5, 5G4y By
231 HEOCHBERE HscEk iR 10 ik EE
FE M LA U e 1 AR R LA IR B RS L AR R &=
(MZEE R HATARUEA IS, Fac A st SRR R 2

25 B0 A 4 1 3 A e e 1 RO BE R 10 A
[Xo(k)]» HEFR A2 (AR = 28 R T 751
CAXB] M IXo(k)] 5 [Xi(k)] K SRR R EL Loi(k) T
SR

L, () = A min+ A max
Ay (k) + p Amax

T Agik) A BE S F L7 H 4k 224, B

Agi(k)= | xo(k)—xi(k) | 1<<i<m); Amax FlAmin 7} Jl
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TR BT LA 91 At %o 2 v 1) de KA 5 e /ML
T P AS, 8 B Amin=0; p FX A 43
HERE, R SO0 59 S R4t 22 (i KK 5
PRI, fEEmRRARBZ M ZER BEE, —K&
UL R ATHL 0.1~0.5. SRIBE R E s e /> LL A 7 471
SELFE R, SRHRREIE Y 0<L<1.

232 TFEOCHERE  OCIRFEIZ N LU A1 DGR R
I EH

1 N
=—> L.(k
}/OI N; 01()

Ky HTPH 1 SEEEH) 0 CHCRE, N
h A 0 R B s A 5
233 HEREYT ik 3 nL, HAIEE AT
R B 5 A JRAE B A — e SRR ORI
>0.60 ), Ut B 35 B £ 1% SR 1 ) R AE 2 30
e “AsEpco 7 SLRER SR . 1, 2, 3 Sk
FT AR 4k 2 153 5 ) PR A P AT v 3 DG IO Tk
[£>0.80)0 K HE ICIBEE IR /N, i 2 & B %) )
PRAEF” STlk 9 K /NBUT 2 P7>Pe>Ps>Ps>P,>Py>
P>Ps. o 4 SN BE R IEE, 7 SN T
1z, Wk 4.
3 itig
3.1 EIAHMIER

DRI BE T & o B2 2%, A8 S — A Bl AH AR HfE
R EANERERE, KHIkE HPLC A Hridfe,
T FH AN RIS 7R AN [0 FEE R B0 a5 AN [) L 48] R
B Kk O MG-/K, WFSR R B, LWE-/K3% 30 ik
B BEDE MR, 06 2 3 B A Hg R 2, DR
BIAHIE F 255 FH K Hf 5 3 ot
3.2 i Ik £

ZSEY HPLC FRar ] il 2 5% A B A
MZRAF BN, P iR s &R s TR )G
AR BT R K T RS . 2 MBI 280
VR e A S R AW B S A S = R
i, Rl HE 280 nm AR MK .
3.3 ZyHLyGPELLER

T 205 S AT 0 4 R PR AE F 25 B
PERI LR, HRBIMLA LG 7 L18 SBEHAT
X RE 5 B SR SRR S 2 T AR I
WA A, AE B E N RIS HE R R, i —
AR BN B R R R BV AR B8 T ARl
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x4 IOMEERGH LR BT HIEL 2588 R RXEKE
Tab 4 Common peaks of the ethyl acetate extract in HPLC spectrum from 10 samples and gray relation grades
g 1 2 3 4 5 6 7 8 R
£ B I 1) 14.26 23.87 26.22 26.87 27.96 29.22 40.68 42.66
1 13782 121 8 143 804 1411399 613 180 753 764 20532 321 16 192 880 4522 090 6.696 8
¥ 2 15721 962 8 746 521 1799 326 1245 693 1228996 21516347 17400415 5013795 8.361
¥ 3 18 709 406 4971128 1741510 1452393 1540482 13 681 512 1034 041 380271 10.246 5
¥t 4 10 017 646 7673272 2120 485 56 514 758 009 173 069 100 236 458 828 8.792 1
¥ 5 6550012 54 306 1091 209 404 860 27 104 10 996 127 287 666 151 8.2915
W T AR
¥ 6 1377 144 270 571 1933559 578358 12617 130 875 258 875258 4077745 7.309 5
7 18 691 054 296 415 2 497 685 1827108 320 589 105 323 79 682 894 383 7.493
8 6270970 3283613 1105976 142 171 907 351 1668 791 389014 3719079 7.879 5
9 14 020 122 2907 610 1384 141 17 691 1017 663 326 428 767 572 241 667 8.157
¥ 10 9881073 4 475 698 802 783 20 786 255320 209 120 51935 255 850 8.598
G RHRE 0.8813 0.8347 0.916 2 0.794 8 0.7769 0.709 3 0.696 7 0.750 6
3.4 j)z %E}éﬁ\*ﬁ [4] XU S Y, BIAN R L, CHEN X. Pharmacology Experiment
N N N N Methodology(Zy 2 2% 515 J7¥7%) [M]. 3rd Ed. Beijing: People's
Rl S
s ﬂj Hq 7)2 9€ H?UX J IJ‘ r? EE ﬁﬁ ﬁj %% [f] ;FH 3% Medical Publishing House, 2002: 201-210, 713-735, 693-695.
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/ﬁ , *E%%H%Ej(d\ﬂéﬁﬁféﬁﬁ ZAE?% ZA@EI%B’fj EF' [6] ZHANG Y,- JlN‘H J,‘ ZHOU J S, 4et al. The.r-eﬁned Yumuil
. it \, N polysaccharide diuretic effect on mice [J]. J Jilin Chem Ins(w
%’ﬁ&:ﬂ XTJ%U)/T({/E)EH E(J DAl @‘%ﬂ:g o )EH 7‘](9%%%)% E,:J 7] /M(’TJCI% %%T&), 2010’ 27(2): 24-26.
M 7 WS FR S i 2 2 TR R &R, K WITR [7] HU F D, FENG S L, ZHAO J X, et al. Astragalus
N i N o, on high-performance liquid chromatography fingerprint and main
S i o 5 AU T AR SR B AR 27 7y 5 R BRAE R § P d Brpy IS "
.y \ ;. N Cs component content measur set [J]. J Chin Med Mater(*H 2#1),
A — B RECCGRBEEE>0.60), i B 3 1€ 4R £ 55 2004, 27(11): 831-834.
,fj E(] }}E[JE‘(,{/E)ZQ IEIL:;H\: Ij;J - 1{%‘»&%% ”» ;j\: IEJ ﬁ;)}g Er(] [8] HUANG J W, LI R Z, LIU J, et al. Astragalus medicinal
Li: 5 materials HPLC fingerprint study [J]. Chin Tradit Pat Med(*"
e F25), 2005, 27(11): 1244-1246.
9 BAI Y J, WANG Z Y, DU X G, et al. Study on HPLC-UV
REFERENCES ©) , . oo e o
fingerprint of Radix Astragali [J]. Chin Tradit Pat Drugs("" %%
[1] ChP(2010)Vol II(FEZ5dL 2010 4EfR. —#F) [S]. 2010: %), 2008, 39(7): 1089-1092.
283-285. [10] WU Z. Quality metrology-Chinese medicine fingerprints
[2] WU F B, CHENG X Y. Astragalus pharmacological effects analytical and features expression [J]. J Chin Med Mater(*1'#}
review [J]. J Chin Med Mater(" 2441), 2004, 27(3): 232-234. #1), 2003, 26(8): 598-600.
[31] SHIH W, ZHANG HY, LI X Y, et al. Protective effects of [11] SUN F F. Light grey correlation degree analysis method to

Astragali Radix on cell apoptosis in denervated skeletal muscle
in rat [J]. Chin J Mod Appl Pharm(*} LA FH 242%), 2011,
28(11): 984-987.

P EEAC R 242 2013 4E 5 H 55 30 545 5

negotiate and its application [J]. Sci Technol Inf(ElHi {5 &),
2010, (17): 364-366.
ek H38: 2012-06-12

Chin JMAP, 2013 May, Vol.30 No.5 -495.



