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Abstract: Objective To explore the material basis and mechanism of “Shanghuo” caused by warm nature of Huangqi (4stragali
Radix). Methods
HRMS firstly. Then SD rats were randomly divided into eight groups, administrated with distilled water and corresponding drugs,

The flavonoids and saponins in Astragali Radix decoction were isolated and identified by UHPLC-Q-Orbitrap

respectively. The daily dose was administered at four times dosage prescribed by Chinese Pharmacopoeia for 30 d. The state of rats
was observed, rectal temperature, food intake, fecal output, feces moisture and saliva volume were measured. The related indexes
including inflammatory factors, thyroid function, adrenal function and energy metabolism were determined. Finally, mRNA and protein
expressions of adenosine monophosphate activated protein kinase (AMPK), peroxisome proliferator-activated-recptor-y coactivator-1a
(PGC-1a), nuclear respiratory factor 1 (NVFR1) and mitochondrial transcription factor A (TFAM) in each group were detected. Results
There was a good separation for polysaccharides, flavonoids and saponins, at the same time the purity of total polysaccharides, saponins
and flavonoids was more than 50%, 80% and 80% respectively. A total of 21 flavonoids and six saponins were identified. There was
no significant difference in body weight among all groups, while the rectal temperature of Astragali Radix group was significantly
increased (P < 0.05) by comparing to control group. The feces moisture of Astragali Radix and polysaccharides group were significantly
decreased (P < 0.05, 0.01), however polysaccharides plus flavonoids group was significantly increased (P < 0.001) by comparing to
control group. For saliva volume, compared with control group, polysaccharides, saponins and polysaccharides plus saponins group
were significantly decreased on 28th day (P <0.001). The level of tumor necrosis factor-o. (TNF-0) in Astragali Radix, polysaccharides,
saponins and saponins plus flavonoids groups were all significantly increased (P < 0.05, 0.01, 0.001), while only interleukin-6 (IL-6)
level in polysaccharides group was significantly increased (P < 0.01), IL-1p level in Astragali Radix group was increased (P < 0.05)
by comparing to control group. The contents of 17-hydroxycorticosteroid (17-OHCS) in all groups were increased by comparing with
control group, while Astragali Radix, polysaccharides, saponins, saponins plus flavonoids group and saponins plus polysaccharides
groups had significantly difference (P < 0.05, 0.01). Compared with control group, activities of Ca®", Mg?*-ATPase and Na*, K-
ATPase in Astragali Radix, polysaccharides plus flavonoids and polysaccharides plus saponins were increased, activity of succinate
dehydrogenase (SDH) in 4stragali Radix and polysaccharides group were also significantly increased (P < 0.05, 0.01). Compared with
control group, mRNA and protein expressions of AMPK, PGC-1a, NRFI and TFAM were upregulated in all groups, and the trends of
Astragali Radix and polysaccharides group were better than that of other groups. Conclusion “Shanghuo” induced by excessive
consumption of Astragali Radix may be related to the inflammatory reaction and enhanced energy metabolism caused by
polysaccharides and saponins of Astragali Radix. The mechanism may be related to AMPK mediated PGC-10/NFR1 pathway, and
polysaccharides played a major role.
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JARE, WEE AR AR AEARERAR, 5L
W EYF RIS S SCXK (59) 2019-0010, & H&iIF
5 No.110324210103867371. I EZiR FE R FFAE (23 +
2) C, FIXHEEERERE 40%~70%. ShHISLIRZ10
PG A R 25 K 2ESE IR S AR B L s ke (AL S
AWE202103001).

1.2 7h%

HEZ5H (FS 200802) W [ 1l P 4 i 24
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A 98%) I H I REPHERR RS H AR R
8] 5 IR FE A F--a (tumor necrosis factor-o., TNF-
a) ELISA 7& Git5 202108). H4HMI/%-1B
(interleukin-1p, IL-1p) ELISA W # & (k5
202108)+ IL-6 ELISA i/ (#t5 202108). =l
IR JEZ R (triiodothyronine, T3) ELISA il
C 4t 5 202108 O . VY AR IR OR = R
( tetraiodothyronine , T4) ELISA X7l & (b5
202108). KERIMIFNEHIRIRE (thyroid stimulating
hormone, TSH) ELISA il K b I {ie HH PR
W R R (thyrotropin-releasing hormone, TRH)
ELISA IR FIE (LS 202108) 17-F5 B Joii 2 [ i (17-
hydroxycorticosteroid, 17-OHCS) ELISA &) #&r (4t
5 202108) W H _EHEEZ RSOV AR AR #icE
Na', K-= R l# £ (adenosine triphosphate, ATP)
R A (5 20210830). M E: Ca?', Mg -ATP
B (k5 20210830) B k7 & (L
20210827) ARAERNINE (L5 20210826). BEIH
TR (succinate dehydrogenase, SDH) il &
(it 5 20210830 ) . ¥ M i = B C lactate
dehydrogenase, LDH) i{jfl& (#t'5 20210827) #
Ve e R AR TR AT AMPK AR (LS
ab32047). Wi AMPK (phosphorylated AMPK,
p-AMPK) Fifk (#t5 ab133448). i E ALYl IALS
FA WOTE 24K A B W& A BB -la ( peroxisome
proliferator-activated-recptor-y coactivator-la,, PGC-
lo) Ptk (b5 ab188102) PR 1 (nuclear
respiratory factor 1, NRF1) Fiifk (k5 ab175932).
B-actin PLI& (HL'5 ab8227) MY HH[E Abcam A
F); LRRIARE KT A (mitochondrial transcription
factor A, TFAMD $ifk (5 8076) Wy SEHE CST
A7) HRP ARCHIFEST R I (L5 A0208) TWH
EHERAREVBEAREGIRAT: OiF. PEEEIN6
Al KGR, HaRuRI a4
14 {X&F

UltiMate 3000 88 & OB AH €% M Q-
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RIGOL Ultra-3660 B4t e B i (I st 8kt
HAMRAFD; ABI-7300 A qRT-PCR 1X (3£ ABI
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211 HEIRHGHME] & RS R 50 g, M
8 fEE/KHIE, 4 ELmiE, BN 6 FE/KA
B BIF 2 RIEW . R IRYE 2 AR 2 RSN 0.5
g/mL, HT 2 MONEM S BRI . FREL—E &
TR, TR LTS M B R 7 R AT $E Ly B8
BN AL, AT ig 4424,

212 MESRERIEE AR BRI
L OENAETE . PEWAER . B B A R R

03

G ET 10mL &, ik E i F e
2%, il R B E 5N 0.26.0.22.,0.23.0.18 mg/mL
(I, T S 2 RE 100 5548 13 000 r/min
B0 15 min, HURTEWR, RIAS 0 HE S VA TR

213 @ik Acquity UPLC BEH Cig# (100 mmX
2.1mm, 1.7 pum) EIEH, FAIFEN K (A -0.05%
FHERZKVE (B, BAEEYENL: 0~0.5 min, 5% A;
0.5~1.5min, 5%~15%A; 1.5~4.5 min, 15%~30%
A; 4.5~7.0 min, 30%~60% A; 7.0~11.0 min,
60%~70% A; 11.0~12.0 min, 70%~100% A;
12.0~13.0min, 100%A; 13.0~13.5min, 100%~
5% A; 13.5~16.0 min, 5% A; EFREN 0.3
mL/min; BFFEEN 1 pl; HIEAN 40 C.

214 JilskAt SRAEMIZE S (ESD, 1E. ft
BRI R BRI BE S R 3.2kV, 1R
TEN 40 arb, FHBVSFEN 5 arb, BV INHAGE
%350 C; S TRUIBIZE R 2.5 kv, #PRR
N 38 arb, FHBLSIRE N 10 arb, BN E
300 C. BYIEFRIE 320 C, BEREETEAL
B ML (S-Lens RF Level) A 50, #4241
BRI — 234 (Full MS/dd-MS2), #i#iyu [l
4 m/z 100~1000, — 253 & 5324 70 000 FWHM,
TSy HER 17 500 FWHM, filffEREE N 30 eV

BlZHE. BPRURIEE RS F M OB, &S5
SCHRTIENO N I Ji5 S 4y B SR i b 22 0 . TR A2
& B, RAHT OB ERSTE 70%, T
4 CHHE 12h, 705 IEHAH, VOEER T8RS
Frllo LR mEIE fR s & D101 BEHRVE (D7 D
D101 KFLW RS G FIAERGE ik 2) X
B AN BRI

(1 J5iE 1 ¥ BIEBCR R B gk 47 B
B, ERESEAKRUCR A 5 R5F0 2 A5 AR ) 28 18 /K RN
5% AT HEML, R BRI & A (AT D101 &
I EFE), ZJERH 5 AR 80% L REHET B
i, WCERBEMLIR, R4S TIRIGISMAR, 1E M
W B ' AR, RIS EASAL Ao K #% R BEI
Wi K D101 BEAE BFE, EAREZCH 4 5k
RFRZETRAEAT IR %, 4kLL 80% LB HEAT VML, i
SV, WRYE TR S 152 2 AL A.

(2) Tk 2: K LiEWE D101 KRILH ARG LAE
Ja» MR 10 AR R ZS BK B MBS B 53 LA
5 fEFEARTR 0.1% NaOH Fefii, 4kLL 5 fEAEARFR 20%
CIERREER, BE LS AR 80% SEES L, UK
RV, LR TG AR, 1N RALRIER
BHEIAL. FEEFE 100 mg 1% 5 E MO IR AR, 7%
TRIKVEMR, FBARRALL 12 5 B FEERR 4G, £ T
BEAEHY, ZREURIRAGZ5T 5, 233 B
B AFHRAL Bo
22 EEEIMAERINE
22,1 PHEAVERH & RS SRR T TR A E E i
EE AR SR, BT 10mL &f4, HZE
WK IEMBERZIE, €4, 19IEREN 0.115
mg/mL 78] %5 T FE

R 8 2 1 ol R ) R S T I
i, BT 10mL &, HEREIHREEZIE,
SER, BRI E N 0.70 mg/mL 35 15 0
A

R B T 228 0T 5 1Y) B 8 e S R A b
R SR, BT 10mL &, WEEEAR I
BRZIE, €4, FFEWREN 0.14 mg/mL HEE
S i T T W T R R
222 FRAEMZRI A R B U AR T R
W 0.2, 03, 0.4, 0.5, 0.6 mL TZIE R,
B IMNZER KA ARRUSA 1 mL, IR BRER 5 mL
A S%AIAR 1 mL, RORGRES, AR
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WREE AR (XD, A NPAEFR (Y, Zethillbritk k.

i 25 H B R 0 B AR 04 0.1 0.24 0.3
0.4. 0.5mL, 7ulE T HEHFRGLE T, KingT
W, M 0.2 mL 5% & S E-UK S BR VAT 0.8 mL
RIS, 5], B 60 C/KIBIH 20 min, HY
HAL BRI BRI A AT, N 5 mL OKESERIA W -
DAAH R 2 FIBEAT I, 75 560 nm ALZEAT I E o
DAY R T B IR B R AR AR (XD, A AR (1),
2B v B 2R

i 2 T A e 8 ] 2 0 PR VAR 0.1
0.2, 03, 04, 0.5mL, #T 10 mL &JfiH, DIH
B R 75 1, E 260 nm ARHEAT I E o« DAXHHR 5T R
FERREAERR (XD, A NHPAFR (V), ZiilbrdEihZk.
223 HEPE. MEEFNAEERKSENE  FRE
“2.1.57 WU R 2P0 . SEERFRAL AL B HS
7 Ay BN By SO B BioRKiEE, FERK
5, HHET 10mL EiiF, HFEEHmREE
ZIRE o BT “2.2.27 TR (59, S B2,
MR, BEEENRERE, HEESE.

R = IR X R AG BUFRR
2.2.4 RIS B AR R 8
it TCMSP ##5 % DA Jz CNKI. PubMed %5 W] 3k 25 1]
WA SCER, MRS XCalibur 4.0 BAERRSTAF XS 7>
TR R () WD T TR RER
B ERITSE, SRR TR RS
WAHXS 3 F B R 22 /T 5X 1070,

P HR b3 S e D7 VR AR 23 49 38 1) A A
AL, FREALB R IE &, M E, BT 10mL
B, OSSR e, RERERE
A3 2.86+ 2.31 mg/mL )k B EH AL AR %
B, B FRRE 100 /%5 T 13 000 r/min &
O 15 min, B EIEH TR MR A% “2.1.37 A
“2.1.47 TUR 7T E .

2.3 FhYsCiE

23.1 W RSY KRN N 8 A, &R
12 Ho ol gt B2 38 KRR A s i TS
ZHEH . HEEEH, HKEIA., shZHH, st
A ERA . SARREHYOK LS. %
KB A i 24 BRI 24 81) 2020 SRR E
I H R = 4 BT eh s (WESE
9120 g/70 kg)s B B /KBIR A Ao HAEIE “2.1.17
TR () 7 4R HL, R R B A R RIRE N 1

g/mL. &ZIEENGHE REATE, SAHEN T #
K R A i Ao iR IO A 2 i HAT 10.8
g/(kg-d), T ZHEH NI K Z RS EMNG R
THEAS 1.08 g/(kg-d), ¥ BB H AN IR B R B
B EMGRITES 0.11 g/(kg-d), BEEEHE IR 1%
B P e B R RS R AR 22054 0.05 g/(kg-d),
RPN GERBH+HEHEND 4 THEENS
I ET I 0.16 g/(kg-d), LAMLISHE, SREFr4%
THEEH S HE R 2L 113 g/(kg-d), BREFTLL
STHEREHTSHEZMIL 1.19 g/keg d). &4 ig
FHR.Z5%) (10 mL/kg), %fREZH 45 T S5 AR 281K,
1 /d, %L 30 ds

232 faballlE AR, B H SR RAE MR
A HEYOK, B REEBORE . EMHdRK
IR E. 4925 1 h JFIENLR, dRG255 14 K
545255 28 RIGATIRAEN . 4525 1 h Jalllw KR
MV R, K CURR T o B A TR O R B s A o
i 3 min f5HUHHFRE R, 1E30K RMER =B,
FERDE 19Kk, E8:3 & (O H1F5 14, 21,28 K)o
RIRG G, HHERIFUERIEE, 05k 24 h &4
KBRS B IR S0 5K & 4245, KIR
ip 2% B ELZ4) (2 mL/kg) BRI i A 3 S ik B UL,
3000 r/min £ 10 min J&, WHELE, 25T
—80 CiffF. rEMNE, 7r%efa T ARG, %Il
ELISA &7 3t I 1500 1fiE H TNF-. IL-18 IL-6+
T3. T4. TSH. TRH il 17-OHCS /KF-. #EiR7 &
Wi B I 5 BT 4H 47 b Nat, K*-ATP i Ca2t, Mg?*-ATP
. SDH. LDH iDL HER . AR & & .

233 HERSHHHNKRFHL AMPK. PGC-
la~ NRFI 1 TFAM mRNA FiERISm  $REL&4H
T2 5 RNA, & DNA Ff3ET qRT-PCR 43
Mt 517 1: AMPK 137519 5°-GTGGCTTATCA-
TCTCATCATTG-3>, FiF514¥) 5-ATTTGGGCTT-
AGTTGTGTTG-3’, 5K FE 217bp; PGC-1a Liif
5% 5-GGGCACATCTGTTCTTCC-3>, Fifi54
5-TCCCGTAGTTCACTGGTC-3’, Bl K E 197
bp; NFRI Ei51% 5°-AGACGACGCAAGCATC-
AGAGG-3’, Fii51¥) 5°-GCGGCAGCTTCACTGT-
TAAGG-3’, SIWIKFE 124 bp; TEAM L5514 5°-
GGGATTGGGCACAAGAAG-3", Rl 5l 4 5-
GCATTCAGTGGGCAGAAG-3’, SI¥KJE 127 bp;
p-actin L5519 5-CGGTCAGGTCATCACTATC-
3, N5 5°-CAGGGCAGTAATCTCCTTC-3’,
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1P FE 229 bp.

234 HERAHAHNKRFHL AMPK. PGC-
la. NRF1 Hil TFAM £ EHFRIA M & 2HH4H
BT RN/ R, 3% 20 mg AN 150~250
ul ZHEEREEE A, JE BCA 5T & (IR FE I
5E o B RE R e SR BR R AN TR M I B S
K5, ¥ % PVDF I, TN S%Bife ks, =163
1h, 435N AMPK. PGC-la. NRF1. TFAM £l
B-actin PLiA, 4 CWFHIIR; TBST ik 3 Ik, &
X 5min; %M 1 1 1000 #4FE HRP ARic ) Ei e —
Pi, FIRWE 1 h, TBST ¥eik)5, I ECL &6

W, BN BG RS AT

2.3.5 HfEabd B ABIRBIRA X £ s ®oR, R
GraphPad Prism 6 {5 S258 #4217 77 22 04

3 R

31 H{FALIEHR

300 LA 4% 92137 M “2.147 TR
T 2 AR 3% 261142 UHPLC-Q-Orbitrap HRMS i
PO, SRR TEH TR, DO, TORIE R
BEREFEAETHOAER-LE 1, & 258
8.05. 6.68. 8.17. 5.05 min.

3.1.2 2 MIUNERIIR AR R RREL “2.1.57

01 2 3456 718 9101112 1314 1516

01 23456 7 8 91011121314 1516

t/min t/min
C D
| S ——
01 2 345 6 7 8 9101112 1314 1516 01 2 345 6 78 9101112 1314 1516
t/min t/min

El1 AEXRHE A). THREHE B). THER (O) MEXRERWEEZREE (D) HEEE

Fig. 1 Chromatograms of astragaloside IV (A), ononin (B), formononetin (C) and calycosin-7-glucoside (D)

TR 2 Bk s BRI 3 mg, XFEEEIHAL AL
B FIEHHAL Ay B o R B EEM B EHRMUE
YitAT FERAEE N, FERTUETAR AT LU, X 2 A
AL 2 SRR AT AT A A, S5 R LI 2. 4
WKW, ik 1 IR BT R AL,
A A KRB R S WK I ARSI A,
IIEIRE T . TE 2 BRI L R
K5 BT 5 B 45 S AL o DRI S SR Al BE N
LA B A3 o A 3503 07 3% 2 B 380 1R B i S
HEEFF AL

3.3 REEEREA RS B AL A e A A
B B RS T | B S A W PR T 2R 1 D
B 3. PrAERIZRII AT RE . A REL (RD 25N
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Fig. 2 Comparison of flavonoid and saponin fractions obtained by two methods
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Fig. 3 Standard curve of glucose (A), astragaloside IV (B) and calycosin-7-glucoside (C)
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Fig. 4 Total ion chromatgram between flavonoid fraction (A, B) and saponin fraction (C, D) under positive and negative ion modes
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*1 ARRMMEEHH UHPLC-MS/MS 714
Table1l UHPLC-MS/MS analysis of flavonoids and saponins in Astragali Radix

miz

515 tr/min ey mi%/(xmﬂ BER BT miz (R.A%) AFR BETHEA
FI 1381 RZEEE-3-0-p-D-H& 1Y 463.1235 463.1231  -0.86  463.1232,230.987 1 (12.16), 301.141 3 (100) CoHnOn [M+HJ
F2 702 70 RES A HEARRERIT 3031227 303.0229 066 302.6909, 149.023 5(4.63),123.044 3 (100) Ci7His0s [M+H]
F3 511 REREEH 285.0758 285.0759 035 253.144 8(3.33),269.080 8 (13.89), 285.0757(100)  CieHi2Os [M+H]*
F4 667 TERR{LHAY) $LI337 4311340 070 431.1342,269.080 8 (100) C2HnOy [M+HJ
F5 818 TAR{EEA 269.0808 269.0809 037 253.144 8 (2.35), 213.014 6 (2.38),269.080 8 (100)  CigHiOs [M+H]*
F6 505 L5 EM#H &L 4471286 447.1290  0.89  447.128 8,270.052 6 (1.41),285.075 7 (100) CxHO10 [M+H]
F7 712 HERE L 463.1610 4631610 0.00  463.1610,286.085 0 (17.26), 301.108 3 (100) CysH0m0 [M—H]
F8 588 R&RERN 301.0707 301.0704  -1.00  301.105 7 (5.09), 167.070 5 (100) CigH20s [M+H]
F9  13.83 afromosin!!” 299.0914 299.0918  1.34  263.147 8 (17.56), 299.056 0 (100) CiHuOs [M+H]
FI0 7.00 5,7-dimethoxy-4"-hydroxyflavanone!  299.0925299.0925  0.00  213.962 7 (1.45),299.036 3 (41.46) CrHi0s [M—H]"
FIl  9.85 Hfpg&0e 303.0499 303.0489 =330 3031227 CisH1007 [M+H]
FI2 756 #%&U6 269.0455 269.0457 074 223.069 8 (14.05), 251.191 8 (78.64), 269.080 7 (100)  CisHieOs [M—H]"
FI3 7.12 EMEFE AL 283.0612283.0613 035 269.0412(18.39), 283.061 3 (31.91) Ci6Hn0s [M—H]"
Fl4 778 HERZER 3150863 315.0859  -1.27  315.0878,313.238 6 (91.72), 300.107 1 (1000) CiHiOs [MAH]
FIS 11.85 WiZsmie) 3310459 331.0489  9.06  331.048 8, 301.107 1 (100) CisH10s [M+HCOO]
F16 1525 WLWZH-3-0-F G f 16 4491078 449.1074  -0.89  449.2760, 287.161 4 (100) CouHxOn [M+H]
FI7T 087 JeRlAH!+10 4331129 4331136 1.62  433.1229,253.144 7(8.02), 217.066 3 (100) CaiHx010 [M+H]
FI8 1253 FRAZRNGT 317.0656 317.0657 032 317.0652,299.041 3 (0.43) CigHinO7 [M—HJ
F19 898 FHEHIC 257.0808 257.0809 039 257.080 6, 211.154 2 (100) CisHiOs [MAH]
F20 852 A EERIC 301.070 7 301.0702  -1.66  301.070 6, 269.080 6 (2.82) CigHinOs [M+H]*
F21 732 FlKEE 271.096 52710968 111 271.096 5, 150.885 5 (100) CieHuOs [M+H]
SI - 9.01 HEEHT I 9134802 9134824 241 807.4496(0.93) CssHnO16 [M+HCOO]
$2 837 WRFH I 8714607 8714686  —126  677.499 8 (3.46) CasHnO1s [M+HCOOT
$3 8.04 HEFFHHIN 8294501 8294603 145  829.4598,699.435 5(11.70), 782.568 3 (96.22) CuHesO1 [M+HCOOT
S4 734 HEHFFVIL 9915119 9915109 -1.01  991.4132, 945.116 7 (46.78) CyHz019 [M+HCOO]
§5 571 KEgE#H 1M 987.5170 987.5195 253 986.507 8, 204.669 7 (20.11) CisHzs01s [M+HCOOT
6 14.82 FHEKE 4913731 4913731 000  491.1200, 143.103 0(2.08) CaoHs0s [M+H]'

RGBS 5E ;. RA SRR B T RUARRS 9

#stands for identification by reference; R.A.% stands for the relative abundance of ion

T 24k &Y £ W W R E Rretro-Diels-Alder
(RDA #f#) W—RWEW. TWAEE B =W
R 204 E B 3 T8 m/z 269, 253, MRIEZ#E
A RES I, TR R 1 D TRIERE (m/z
162) R T W6 R (m/z269), Hocilid i 23t
P miz 253 BRS04, g F6 I R
B m/z 270, 253 thREE 1/ 15 #0132, HEMIZH
BEES T2 2% 1 4~ CH; fil CH;0H TRl

322 BEHER SN I XCalibur FR AR R
TALEAT AT S0, SRR 1 (S1~S6). it 5
XPRE N tr S R EREL, RO S3 B E N I
HHF o ARAE SCRRARAEN 7200, S1~S6 23 4% 8 N
EHH I HEFH I, HEFE. HEFHVIL
KRG T AR

3.3 BEEREBHAHGENKR—AICIRSHR N

331 XPREMABEMEWE WX 2 s, £457

MR, SR R BT, i X R
FHEE, SHRKBRAERETLREEZER. WHESY
% KRR A 5 (A B K R DN

3.3.2 XPRRATIERMEZm Wk 3 i, SXTHRA
FIEL, 4h2555 14, 28 REAAH K RALESH Bt
&, HH eSS AR R IR S A BB E R (P<
0.05. 0.01), FLMAILE RN, 4xmisr4i
AP R 7 “HkR” FAEALE, KA
ZHEHAES 14 RILIEF A BEER (P<0.05),
M Fh 5 R SE 28 RllE i Sk, HARWTE
BENER, WX RERT R, ARFEAEA
PIERAE T, TR TS 3 AL LA AR 145

éﬁm FFE b B B AR &
YOG 14 K, SR, SRt S
%ﬁﬁm@ﬁ%ﬁ%ﬂm(%@OlO%D-%%

#2101 R, XA, SRord. B2
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2 HERSHSWNAKBREREHEM (XLs,n=12)
Table 2 Effect of Astragali Radix and its fractions on body weight in rats (X £ s, n=12)
= R /g
AR il ke ®1R FRES FRTER %21 K 28 K

pagisl — 151.584+3.90 227.671+12.41 271.584+15.03 319.42+25.63 339.25+34.56
% 10.80 153.08+5.32 219.56+12.97 266.73+22.70 305.75+27.75 332.13+£28.47
e 1.08 146.58+5.62 218.434+14.52 272.20416.99 313.27+£30.25 343.001+36.40
N3 0.11 150.714+7.48 226.861+14.19 276.184+18.81 317.50+£23.12 352.38+27.12
TR 0.05 148.424+4.96 229.4948.53 281.134+8.82 330.50+16.87 356.42+17.67
LEZ 0.16 150.67+£6.91 227.16+13.64 282.50+27.84 320.08+31.76 352.00+33.78
=N 1.13 149.2546.69 222.85415.04 274.00119.46 322.08£25.20 342.924+29.04
BRI 1.19 148.00+7.66 224.54412.07 269.92419.65 306.42+20.14 333.334+24.17

*3 ARERFESIARILEMEREHIFM (Xts,n=12)

Table 3 Effect of Astragali Radix and its fractions on rectal temperature and saliva volume in rats (X + s, n =12)

. _ JITig/C MK e /mg

A il eke ™) FRVER %28 K FRTER 21 K 28 K
ot HE — 37.4940.52 36.93+0.45 7.39+5.02 10.27+3.38 14.42+6.48
£y 10.80 37.88+0.21" 37.3940.33* 7.72+6.61 4254251 10.28+7.13
EQii 1.08 37.83+0.42 37.2440.50 7.41£3.51 20.34420.53 3.18£2.05""*
B 0.11 37.72+0.34 37.07+0.40 6.87+5.67 8.41+6.37 5.05+3.84"
T T 0.05 37.7940.33 36.97+0.44 7.36+5.18 15.93+6.47 14.08+7.78
e 0.16 37.95+0.45" 37.21£0.32 8.03+8.46 3.354+3.38" 11.95+4.54
B 1.13 37.81+0.41 37.2340.25 22224726 15.13+4.99* 12.94+3.38
B 1.19 37.794+0.19 37.17+0.24 4488 +40.27" 4474343 4414283

x4l "P<0.05 P<0.01 *P<0.001, FFF
*P<0.05 "P<0.01 "P<0.001 vs control group, same as below table

T R R MV B PR (P<<0.001), B 4 5 ik
RO BV B B T (P<<0.05). 257575 28
K, SXTHRAMLL, 2P, SHHSETEEH K
BRI VB BRI (P<<0.001). A 4LAESS 21,
28 KME Sk, ArEey « bk R AREL.
M BT 28 KMEWR R T PR, M2
BRZH L R 2H M B RV PRI, I A el A
AT BB FRAR, 17 R4 R 2L ) 22 5 R T i 4 P
T R PRI, U0 I B T D7) A o 3 e
TR B PR RYE T B B2 40 () 22
AN FH T A
333 XRERFEE. RS /KER
WK 4 foR, H25% 14 K, SXTRRAML, ZhEd
KRIBEEEZERD (P<0.05), HEHHKREE
ERETE (P<0.001); 25255 21 K, S5XFHE4]
FHEE, S i 2 R0 R 4 A 2H K B PR R PRI
(P<<0.01. 0.001); 252452 28 R, LxTHR4IAHLL,
B R R B E R EFWD (P<0.001),
XA, BRA s 240K RIS A T
DAk, B BNRRIME R TR, HA s EEg R
Bt EE L (P<0.01). X TRES/KENS,

X HRAIAHEL, Al dls 2R KR E K E
B FHFK (P<<0.05. 0.01), BREFHK RIS K
EREFE (P<0.001),
PRAREEME R, HHS R L%
B0 R DR AT B AR B R RGN, 4 Rl A 4 A K
LRI S KR BN ATEE “ Bk ek
PRI, Z5E4Rordl. 2 0E4 DL R k22 BE2H 1) %
EE/KE, WX TIMEE TN “ EJGRR” wT
Re BT Z R 5.
34 BARZHRAEAMNKRMBRERFHIZMm
WE s fir, SxTHRAIAHEL, 2o, 25
4. BHEFHKRIMEF TNF-o KFEZETE (P<
0.05. 0.001), HREFHKRIMFEF TNF-a K-
BFb . M REARAREE A (P<0.01),
LA TE AR Tt TNF-a FIVE I AT RE R B T2 4
AL AL, R IR AT RER R,
Gb, EXTHRAAARLL, Ao AIiE F IL-1B /K
FTtE (P<0.05), ZHEA IL-6 RikKFEET &
(P<<0.01). RIS EEHFER, L2 hMmedny
AEl I TR R FACFE R SORE RN, S8 “ b
K7 HER
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x4 ARRBEESVNARBRE. EFEEREFIKENTME (X£s,n=12)

Table 4 Effect of Astragali Radix and its fractions on food intake, fecal output and feces moisture in rats (X £ s, n =12)

R/

40 5 FE/(gkg ! — ~ —~ 24 h Ffgm/ FE(E S KR/
il HE/ (g kg™ FEVER ol R FETE FEifRg  FESKR/g
Xt iR — 130.734+2.60 117.85+0.75 127.1743.06 6.53+1.48 2.85+1.18
EN % 10.80 128.484+3.75 108.29433.13 119.25+13.32 6.28+1.41 1.03+1.43"
Z W 1.08 118.33£20.03" 127.174+30.41 124.854+30.20 7.28+2.62 0.92+2.67"
B 0.11 134.204+8.06 127.55+26.80 127.1242.00 7.22+2.40 3.62+1.01
R 0.05 138.334+3.11"* 120.08+11.86 131.924+8.60 7.90+0.28" 3.45+2.44
w2 W 0.16 132.23£3.10 113.28+7.51 126.424+11.43 7.181+8.63 3.5943.12
R 1.13 131.8340.82 99.42417.44* 127.6749.19 8.734+6.15 4914+1.32""
B 1.19 128.824+1.49 101.224+4.71* 115.46+3.41™  6.68+3.18 1.994+3.47
4001 150 1 507
*
K 40
23001 b4y o T
E 7 g ] E 301 -
£ 2004 “ E e g 7 T
3 7 % 5o L S 201 |
2 % o 507 %% 2 “
%% %
0L — 04 0 i
A B C D E F G H A B C D E F G H A B C D E F G H
ARl B-AR4Al C-ZREA D-EH4A E-FHEA F-REE4Al GBI H-BEEAL SR "P<005 “P<0.01

p<<0.001, TE[H

A-control group B-full component group C-polysaccharide group D-saponin group E-flavonoid group F-polysaccharide deficiency group G-

saponin deficiency group H-flavonoid deficiency group P <0.05

# s

“P<0.01

Ak

P <0.001 vs control group, same as below figures

BEREES I ABRIMED TNF-a. IL-6 F1 IL-1p /KFERISN (X£s,n=8)

Fig. 5 Effect of Astragali Radix and its fractions on levels of TNF-a, IL-6 and IL-1§ in serum of rats (X = s, n =8)

BR & AHAN KR IEFIRARIN RS20
W 6 fras, Sxi@AML, ZhEd. 24
AEE R 20K BRIy T3 K2R (P<0.05),
FRIEEHAZ KR T4 KT REFm (P<0.05), 4K
B TRH KPR 2% 5, 20K R TSH /K F &
EBFEL (P<0.05). 1 B EE B[R H SN 1] A A2
TR R IR B A

3.5

3.6 HEEGHATKRE ERRINEENFMN
wmE 7 pros, SOTREAME, A, b
M, BHEH. SRR R g+ 17-
8- 3004
*
~ T, 2007
é 44f A Eo w
£ i F 1004 %%
0 I ol LB Bl V) B
ABCDETFGH A BCDETFGH

OHCS /KT8 # T (P<<0.05. 0.01), Tl #HHZH
WA TR, U SR AN AT RISk H T 20,
BRI S ERRIhRE MRt .
37 BEZRSRAANAKRESR TR

WK 8 i, SxHRAMLL, Spindl. ZhE
. B BRE A BB 2K U H 2 Nat,
K*-ATP BEE 7804 TH i s, Horh 4 il gy 21 A0k
WA BEMER (P<0.05). SXTRAHL,
R BB SRR Ca?t, Mg -ATP
TEIVESE T s, Hoh A pisr s

15 4

S
TSH/(mU-L™Y)

TRH/(WIU-mL ™)
W

E 6 |EREZESIARIMMFES T3. T4, TRH F1 TSHKFHIEN (X+s,n=8)
Fig. 6 Effect of Astragali Radix and its fractions on levels of T3, T4, TRH and TSH in serum of rats (X +s,n =8)
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B 7 ARREESWNARMFS 17-OHCS KR M
(X+ts,n=298)
Fig. 7 Effect of Astragali Radix and its fractions on 17-

OHCS level in serum of rats (X £ s,n=28)

w
]

HREWZER (P<0.05. 0.001). Na*, K*-ATP fi.
Ca?', Mg?"-ATP B 7738, FeReAI =38,
HA 4 A 2H n] DASS AT LA = 4, T 22 08 5 2 i B
T EB A BC AL J5 0= TG K .

VAR R AT S A B R 2R R S BESHE A, SRJEHEN
=R, mATEPE CO2w H0 FIKE
(1] ATP. HxfHEAIAHLL, ZHEH. BAFA DL s
T B T E R & = g, AR
EMEER, SORAMLL, SRdl. ZHE4H. Bt
Z WA R4 SDH & /A fr b, Hoh 4k
SR A A B3 R (P<0.05. 0.01), 1M f[
41 SDH % /1 B F#% (P<<0.05). iWl4s o4,
Z R PR =R IRIE IR NI, (i ATP A B

1.5 1

~ =
‘DD %D p
E £ I
=) 2 24 E 10
= A i
a = S
g i !
§ R ) & 05
< 2! -
] & 7
z s ?éﬁ =
0d % 0
A B CD E F G H

300 ~ 15 1
= — = sk
» ‘%n 200 1 2 101
: : £ o P
2 ) % > 7
= s 0 =
a 5 100 1 Vi E s
“ — 1V =

. o
0 X % 5955 X 0 e 4 255%: Fere
A B CD E F G H A B CD EF G H
E 8 |ERABHAARIFHAL S Nat, K-ATP B§E . Ca?, Mg*-ATP BE;E . AEAEESE. SDH EH. LDH ;FHHM

FFEEa=2mEm (XLs,n=8)

Fig. 8 Effect of Astragali Radix and its fractions on Na*, K*-ATPase activity, Ca**, Mg?*-ATPase activity, content of pyruvate,
SDH activity, LDH activity and content of glycogen in liver of rats (X + s, n =8)

e SxTHEZAAALL, B4 AHS LDH 3§ /1 3 %
it (P<0.05), HAKMHATLEEMZES, UHRBH
2 A] DAFRSARMLAAR T EAR B Ko S0 RRALAR LL,
SR ZREAL. FEERAL. BT DL R B
YRR S B LTk, Horph et S
WEHA BEZR (P<0.01. 0.001), WHEEHZ
BT BC AL 2 2 B ML g e -
38 HESZSHLRHEN AMPK 58 PGC-
10/NFR1 @& B9S2

mE 9 fis, SR, Smadl. ZHE

HIAT ERK AT AMPK mRNA Fik/KT, H
A A B R (P<0.05); ARisrd.
ZWEA AT B W I PGC-1aw NRF1 F1 TEAM
mRNA Fi&/K T (P<0.05. 0.01); A, BREkEd
Al 22 LiE NRFI mRNA FRiE/KF (P<0.05), Ht
B NG 2 0T B2 ER TFAM mRNA RIAK
P (P<0.01. 0.001),

WK 10 Fis, SxPIRamtt, Saye e b
i p-AMPK. PGC-1a fil TFAM & [ RIEKT (P<
0.05. 0.01. 0.001), &1 i NRF1 & [ £k K
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Fig. 9 Effect of Astragali Radix and its fractions on AMPK, PGC-1a, NRFI and TFAM mRNA expressions in liver of rats
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Fig. 10 Effect of Astragali Radix and its fractions on AMPK, PGC-1a, NRF1 and TFAM protein expressions in liver of rats
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