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Intervention effects of Astragalus saponins on spleen deficiency syndrome rats
based on metabonomic research
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Abstract: Objective Effect of Astragalus saponins on the changes of endogenous metabolites in plasma of rats with spleen deficiency
syndrome of dampness and the intervention function of Astragalus Radix saponins on the syndrome was studied. Methods High
performance liquid phase of flight time mass spectrometry was used to detect the information of endogenous metabolites in rat plasma,
principal component analysis and partial least-squares discriminate analysis were used to study the metabolic differences between
normal group, model group, and astragalus saponins group to identify potential biomarkers. Results The metabolism pattern of
normal group, model group, and Astragalus saponin group were significantly different, 11 biomarkers were identified and the pathway
mainly involved glycerol phospholipids metabolism, sphingolipid metabolism, pentose glucuronic acid conversion, and peanut
arachidonic acid metabolism. Conclusion The results of this study show that it is possible for Astragalus Radix saponins group to
interfere with the spleen deficiency syndrome of dampness by regulating energy metabolism, lipid metabolism, and fatty acid
metabolism to exert therapeutic effect.

Key words: Astragalus Radix saponin; dampness retention due to spleen deficiency; metabonomics; high performance liquid

chromatography coupled with TOF/MS; lipid metabolism

R (ARREZ), W, PR, V1 BZ 0. R s USRI N 5 3 U
i lgs, BATANVTIERE S BRIV P BRAE KA, DA R By, R fﬁu& SR
g, SR AR TER TR SRR, BRZ A ERE Y.

Yok HER: 2016-06-11

EEUE: EZREAMIIR BT (9737 3D 8 (2013CB5318000)

TEEEN: KIBTYE (1992—) L, FEkfid:, WS RE TSP HIT. Tel: 15628959102  E-mail: 1525688831 @qq.com

*RIEMEE  WFilR (1982—), B, RIFUZ, WULRFTUASIN, BFTC 0k vh 25 K07 TG MRS SARI AL %5 . E-mail: jhq12723@163.com



. 4402 + TR

Chinese Traditional and Herbal Drugs 2% 47 3% 324 3§ 2016 £ 12 A

EROT AT S SR R, b e
FOEH KM B EEH MR > 2 —, BRI
R RAAUGE B Ihae . et SeE R
AR VLIRS, XSO A P T R I 8
FA IR 40 BAT T R AR AMEUE R E

s, guif, THE, SRR, R
A Z P87 RN SBOK R Hie ek R K
WSV NS EAR NS A A 2L, RLEG
37 TR KT AN UE 5 7 S R R P A A0 TR
AT RE AR ANAIE 5 R B — i A A F b
TEHWE K D-AREHEEE, DRSS,
IX S b A LA AR g8 4 M R 0 1D A AL LA
Ky L o

RS A RGBS I L E R s RERE R
gt s R PR R S s U 5 1 AT
Pesh, HEIR T GAE N — DAL, W
ARG AR AR, X% A2
A EE R X, K I AU AR R
s AR N TR BEAE R BLEIRE ST,
iR Hp B b 2 T T B A T BLARI S 4 T AT R
UESEYe SBUTORC PR PR RAT v R B L TR
PR R B IS 5, ERONAREH AL AT ST s
WA BB i TRz 1,

DAL AR 9 S 8 0Bk P £ A £ 2 AR AT
FUR TS T P00 IR 7 AN AEAIE K BRIt % P 5t
PEA A4, S RIS AR S, AR
I AL 27 A7 B AT D80G SR T 4L 20 X TR KT AN IR
REATHE, DA DL B A 15 N 3
EARRAK I Tkt O G R N B2 5%

1 ##
1.1 &5

Agilent1260 ¢ S8 AH (1% (SE1H Agilent 24
Hl, FAELRE AN PUTCH . AR A
78); Agilent6230 B AT A i (SE[E Agilent
AF], WA bRIEHEZE 75D VORTEX-GENIE 2
RV EA (SEIE ST AT, HlEE TDSA BUBLLHL (3
WUVRF SR A AT IR AT
1.2 ZAm5iRH

FR R4l (A, 2 HPLC-ELSD & &3l
SE, PHTICHTF 4.40 mg/g. BTG 10.28 mg/g.
RS 11 1.42 mg/g. SR T 1.31 mg/g). 4
M. HEE (fAakai, SEE Merck AH]); HER (4
Weal, M Tedia AF]); 7K N Milli-Q #B4li/K .

1.3 zh4)

fe ¢ Wistar K 30 2, #AiE (150+£20) g,
MERRE-F, Tl B B 255 A A BR 2 W] 5256 3))
Yirpoty (YFATIESR 5 SCXK 4 20130001 ).
2 FHiE
2.1 KRERFES THMIEIRRDHEAD

Wistar K BUENHEEIE 1 B JE, 43 0% 4l
ISR 2 o 0 AL LA ali b mpRL AT 1 5, sicae 4
et 25 a7 R IE (I R AE S48 A5 I 00 ) 0
(P MR R R GRIRAR AR
HARED) +95E g (REiEK)” SERERS,
HT AR K B . ™ R s
A1y WA i R AL, KRS T
AL (0.27 ghkg), S HRAL SR A 257 AH [FAR
ILEREERK, FFR ig 4520 1 IR, 782 . 45 2indfe
SRPSE SN g = U NS S N S IR
PO, BEEERGATIRAT 9 H. AR 9 K.
TR 7 L, e 25 ORISR H
22 MEHEHRESLIE

SR ARG ORI T B KU, =t
&, B0 15min, B, 1ENIMEAEA. —80 “CiK
FEORAF . FHIN SR, RS2 300 L, JIA 600
ul FE, ERBESGE 1.5 min, 4 000 t/min 2.0 15
min, _FVERZE 0.22 um FALIEEE L S 08T
23 HFRETM

P BT I R A D By A T (QC) A
A, AEFETTVER] “2.27 Wie AERESSAINETHERE 5 7
QC FEA, i RGVH, 250k 6 MmN —
A QC FEATATRLIN, HFIR1F 1) QC FFEAL a5 [
HEAT L 04 (PCA), MEE QC FE A EE AR M
T PPA S o B 1 ] S
24 MERHEEDIEY
241 (gL (A% FEA Halo-Cig 4 (100 mm X
2.1 mm, 2.7 um), LEIEKMN, WENAH A N
0.05% R 7K, B 4 0.05%F R LM BHIEVENE: 0~
10 min, 90%~70% A; 10~20 min, 70%~40% A;
20~28 min, 40% A; 28~38 min, 40%~20% A;
38~43 min, 20%~0 A; BFfE S uL; AR
0.3 mL/min, FEid 25 C,
2.4.2 iS4 ESI W, BB AR, TSR
[ 350 C, THSAFE 10 L/min, B41%
4000V, FAL S S 241.325 kPa (35 psi), T
Hi R 140 V, Jfiq b HYEHT: 50~1 000 m/z. ik



)

Chinese Traditional and Herbal Drugs 2% 47 3% 324 3§ 2016 £ 12 A

* 4403 +

1 m/z 121.050 873 F1922.009 798 /£ k2 L &1
2.5 RGAFHIELE

251 FHETiab B K IO IR A B T N LB
€ PE 2 BT 8 {F ( Agilent Masshunter Qualitative
Analysis workstation, F2[H Agilent A +]) T 7
THRHEA R, AHRIER: (W5 5000 PR B I )AL I
(0.2 min) FIBS IR, BRI RAEAE, ¥
JRaR A .47 kU “ cef” #. “.cef” %
P A\ Mass Profiler Professional (3£[E Agilent 2
", MPP) AR BE, PRI (e XS 21 5 000),
WXt 5% CPREAWTRIVEE 0.2 min), FEERcHE, Zids
A BL Ay b e dEbrad i e AL I,
Hrpbrid i JE 2SR B E A S 2 D AE 2 N FEAR
oIS S B, AR I AR AR 80% 1 i )5

BT -
252 Skt AN S 4ERR AR A AR R

OF AT LRI TR ) . U450, FEAS, DL txt #%5X
$ AN #| Metaboanalyst W % 4 ¥ V&
(http://www.metaboanalyst.ca) 17 PCA Flfix /N
TIRFIIIHT (PLS-DA), H&HASEREIN R
PEZH (VIP) SKIEF AL bR (VIP {8
R 2 4R 22 5l ), FiiE i vip>
1SR B DL xIs K630 E] MPP 4T ANOVA
53T (P<<0.05) P AN U #6: (fold change, FC>2),
e P<<0.05 MR E (P<<0.05 MIZ MR
HEAZE ) AL VIP>1, P<0.05 BLA
FC>2 WA MIE A W% IR 38 AE 1 A bR )

253 WREYEE ¥ MetaboAnalyst Fll MPP /b

HETE Y VIP>1. P<<0.05. FC>2 (AR RIS
AN 7 JF K HMDB  Chttp://www.hmdb.ca)
METLIN ( http://metlin. scripps.edu ) fl KEGG
(http://www.kegg.com) H¥n/EHTRIR, FEEiGAH
RILCHRA %5 5 AL 1 AL bR B 2544
3 &
31 —HRR

XTHRATR RS NI . AR, BB Pe. ik
BIEH . BAMAKET 1 HEENHE R W) X'
Thli BREESL, EAL JCRERC, B R AR
. KEBGE . AcE PRI SR LR,
RN RAMEZ J) . ISR P scE .
32 MEH#RMIBBSHH

K] HPLC-TOF-MS HEAT I 22K 5 ¥ 73 25 4L
PR, B 1 K RUIRAE S B TR N R &
TR EEE (TIC). MEH LG |, Ko ik
UEE LR B W) TR) S AR — 350, RAT LA il e P £ B 1 1)
KGR, WA EEAT R A P
3.3 BERETEE

ARSI AT AR A 6 A QC KM, FEEk
PRSI AT PG EEAT PCA 247, 45 3 WL 2,
IEEFRT 6 /> QC FEM ] iR —ike, 4R
H AT T 95% I {E X TR, & B4 o ml 5
34 HURERS

B AL B 5 345 3 100 MR R, A CIEE
1] PCA X HALERf5 % M4 . IR 20 2 [h) 1) 22 e i3
irgeite b, PCA 1370l (K 2) iz 5]
WZH IR0, R 2 AR R AR B A R AR AR

X

B

T
20
t/min

1 ZFHXRM
Fig. 1 TIC of plasma of rats in each group
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Table 1 Identification of biomarkers and its metabolism pathway
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