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Study on Anti-fatigue Effect of Superfine Powder of Astragali Radix Based on the Intestinal Microecology

BAI Xuesong?®, LIU He?, SONG Yan®, LYU Guangfu®, LIN He?®, LIN Zhe?®, LI Yinqing® (Changchun University
of Traditional Chinese Medicine, a.School of Pharmacy, b.School of Clinical Medicine, c.Ginseng Academy, Changchun
130117, China)

ABSTRACT: OBJECTIVE To observe the anti-fatigue effect of Astragali Radix superfine powder on C57BL/6 mice and the
changes of intestinal flora. METHODS The C57BL/6 mice were divided into Astragali Radix superfine powder high-dose
group(2.50 g-kg™!), medium-dose group(1.25 g-kg™!), low-dose group(0.63 g-kg™"), and traditional decoction group(2.5 g-kg™),
traditional powder group(2.5 g-kg™') and blank group. Gavage was given for 30 consecutive days, during and after the
administration, the body weight, behavioral indicators and biochemical indicators of the mice were measured. On the 30th day of
perfusion, the contents of the colon were aseptically taken, DNA was extracted, the V3+V4 region of the 16S rDNA gene of the
intestinal flora was amplified, and the B diversity and a diversity, the phylum and species of intestinal flora were analyzed by
high-throughput sequencing. RESULTS Compared with the blank group, the rod climbing time, rotating rod distance and
running distance of mice in the Astragali Radix superfine powder high-dose group were prolonged by 14.8%(P<0.05),
26.8%(P<0.01) and 16.2%(P<0.01); mouse liver glycogen and skeletal muscle ATP increased, respectively 20.48% and
20.86%(P<0.01) and the content of BUN and LA decreased by 5.87%(P<0.01) and 12.34%(P<0.01). The activity of T-SOD in
serum increased by 18.15%(P<0.01), and the level of MDA was significantly reduced by 16.14%(P<0.01). The top 20 mouse gut
microbiota levels were Ruminiclostridium(P=0.001 7) and Lachnoclostridium(P=0.014 1), both increased. CONCLUSION
Astragali Radix superfine powder has obvious anti-fatigue effect, which is better than the other two methods of administration,
and is directly related to increasing energy supply, anti-oxidation, and reducing the accumulation of metabolites. In addition, the
intestinal flora of the Astragali Radix superfine powder group is significantly different from that of the blank group. The change
of the intestinal flora may be indirectly related to the anti-fatigue of Astragali Radix superfine powder decoction pieces.
KEYWORDS: Astragali Radix; superfine powder; anti-fatigue; 16S rDNA; intestinal flora; micro-biodiversity
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dismutase , T-SOD) It 1k B i 7 & . W = &
(malondialdehyde , MDA) I % ik 77 & . R £ &
(blood urea nitrogen, BUN)RH & LI A2 il FLFR
(lactic acid, LA &I [ mmtd Ay TR
WA, 525205 A043-1-1, A001-1-1, A003-1-
2, CO14-2-1, A019-1-1; BCA 5 ATP f# il & (34
s REVEHHARAR, 5254008 50026,
P0010S).

B R 2 A RO TR R B AR DT 2L GE AR B
BEAARAFRME, mKBFEPELRFA A
FOWT 5 0 N R B S SRR P R

PR FHZ55% 2022 48 10 55 39 57 20 )

Astragalus membranaceus (Fisch.) Bge. [ T15#4R .
BB & T . BRI R 2 A, v, T
WK, Bk (BME S A); K 4nk it 1 Tk
TR O PR AT M RE Ry A, RS, RIS, S RHA
BT-2001 RUHEOCKFE /- AL (PHAR A RS A PR 2
F)IE A S REAR N 37.61 um., LB N SCE % AT
KB A5 o

{#FE C57BL/6 /IR 60 K, &, 8 JA#, A
W2 20 g, HEKBFECHTLR YA BRA R AL,
S Eh A PR VR RTIE S . SCXK(7)2015-0005 ;
IACUC: 20191135; fAFFRKAEFEL RFEF
SLgm L, BE 5 RbRdE S
2
2.1 55

/NERBEDL AT B B O K s . T AR
B, WEERKAA, BEESEHEA. 5H
o o, RH RO ROR @ R 2 v 2
2020 AR BYIG IR RIS, . AR A R
27 B UK Tk, BRI R E O
25 gke!, AHHATLIEK, 5 20 mL-kg™" 7
WG, G UGS RN T k. R
FH s 15 19 25K i op LR 20 BB B IR R dl, =
WS 30 min JFHEE . AW 2 30 d, /NRUTE
B RAH RIS D E B 1 I AR o
2.2 AT R

K FH ST 0 % 55 11 IR B T HE oM /DN B
PO o5 AE R o o3 M | TEATF R i, i
NG 3 d: 4525 21 d ) C5TBL/6 /MR,
TESS 24 R FHEBEIRE 30 min, &ML
R 20 momin~', SR 5 HL/ N FRUBCHLE 35 s ]
9 1h, iCSRHUEIEE . HEOIGNI 2 d: 7
5527 KR B EARE 30 min 5, BB KON
18 rmin~! WYHE, H/NEUBCERS 2 E, ek
180 s /MR A DAsyE IRl Qs AP ok A
W TR, WHECE 180 s, TEAFZEUIZE M 2 d.
TEES 30 KA B E E IR 30 min, E/DNRAER A
T, TESRE KR 3 K, TR
2.3 Afbdstn 5 B kA

TE55 30 K525 )5 30 min, 8 T Z BERRIE/INERL,
I 7% F 8 HIR Bk B it i A, K A B 42 fk (MDA |
T-SOD)FI I B (LA . BUN)EHR. HUTF shi ik

VUK LA ZHZ . AL KB N, AR
AHMPR 30 min 5, PRAFTE-80 “CUKAR, MHAT
Chin J Mod Appl Pharm, 2022 October, Vol.39 No.20 -2579 -



5 LA ATP,
2.4 ZE{H DNA $FEHCU A Y 2R A D

WA RTINS AIEZEME S min, HAFAT
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(xxs, n=10)

Tab. 1 Effect of Astragali Radix superfine powder on
running, turning rods and climbing rods of mice( x=*s,
n=10)

151 BALEERS,  BEEERSIE EAFREEY
m S S
EySE: 935+97 123433 296+28
il 10324126 135424 329444
LG AR 4 10771201 151420V 336455
WM B4 1087+102D 156+222) 340+57Y
MR gl 1038+106D 148+251 325449
A=A 94494 128426 312450

TE: 5= AAMILE, YP<0.05, YP<0.01,
Note: Compared with blank group, "P<0.05, 2P<0.01.
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Fig. 1 Effects of Astragali Radix superfine powder on body

weight of mice

K-blank group; HY-traditional herbal group; HF-traditional powder
group; HA-Astragali Radix superfine powder high dose group;
HB-Astragali Radix superfine powder middle dose group; HC—Astragali
Radix superfine powder low dose group.

3.3 EICHMO KA X C5TBL/6 NEATREE .
AL ATP 7K A4 520

WEIEH ATP 250K 2. Sa5HAMIL, &
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0.01). SEGKFAIAHL, & BB IR A =
20/ N R AL ATP Y38, 43001
T 14.25%(P<0.01)F1 5.38%., S1E45H K A
Lb, B OB IR e ) e 20N B P D R
HAL ATP F+5 9.95%, 6.75%.
3.4 BB KA XHNRGZ SRR LA
BUN [R5

RIFYIET LA, BUN 2558 L% 3., 525H411t
A, RO R R a4/ BUMLE ) BUN
LA B SRR T 5.87%(P<0.01)F1 12.34% (P<
0.01), ZRAGI¥EL, SESIRTAMLL,
B RO K R R 4/ BRI Y BUN L LA
IKFEFEAE T 1.09%, 5.50%.

[ BRI 262 2022 4F 10 J145 39 %465 20 101




F2 EHEABMM AR SN B R o B B Bl ATP ACF B9
(X ts, n=10)

Tab. 2 Effect of Astragali Radix superfine powder on the
liver glycogen and ATP level of skeletal muscle in mice
(xts,n=10)

21 AFHEE/mmol - L' B84 AL ATP/nmol-mg™!
ESE| 8.25+0.61 680.18+81.06
RSk A 8.70+0.88 780.11472.59"
LG AR 2 9.04+0.81" 770.07+69.941
HWEEM SR 9.94:+0.8623) 822.07+92.58?
WA hred 8.45+0.37 757.02£116.92
Salh el 8.32+0.82 746.86+81.86

1 55 HAAM UL, DP<0.05,2P<0.01; 55K #HAHLE , 9P<0.05,
Note: Compared with blank group, "P<0.05, ?P<0.01; compared with
traditional herbal group, P<0.05.

F3 FEMAMMKA X CSTBL/6 /N 7 LA, BUN &
FHRE(Xxts, n=10)

Tab. 3 Effect of Astragali Radix superfine powder on serum
LA, BUN level of C57BL/6 mice( X £, n=10)

F4 EFERAMM LA CSTBL/6 /N R 17 T-SOD. MDA
KB Z (X ts, n=10)
Tab. 4 Effect of Astragali Radix superfine powder on serum
T-SOD, MDA Level of C57BL/6 mice(x s, n=10)

2053 T-SOD/U-mL"! MDA/nmol-mL""!
25 HA 50.61+4.99 12.20£1.15
1L5EAK 41 55.27+4.61 11.68+0.97
LGk AR A 52.86+3.591 10.82+1.14"
HGEM e 59.8044.792%) 10.23+1.342%
BT Rkl 54.68+4.51 12.31£1.29
8k eti] 50.63+5.91 11.68+1.62

T 525 HAU IEEL, DP<0.05,2P<0.01; S5 4HAH LE , PP<0.05,
Note: Compared with blank group, YP<0.05, 2P<0.01; compared with
traditional herbal group, ¥P<0.05.

20 51 BUN/mmol-L! LA/mmol-L!
2 H4 18.22+0.86 2.35+0.20
ey ail 17.34+0.91Y 2.18+0.20
G AR 2 17.28+0.69" 2.10£0.26"
WM e A 4L 17.15+0.46% 2.06+0.202
ik rh 2R 17.33+0.72" 2.2540.20
IR 2 18.15+0.80 2.26+0.21

W HA A4, DP<0.05, 2P<0.01,
Note: Compared with blank group, "P<0.05, 2P<0.01.
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Fig. 2 Multy samples rarefaction curve of intestinal

microflora in C57BL/6 mice(n=5)
K-blank group; HY-traditional herbal group; HF-traditional powder
group; HA-Astragali Radix superfine powder high dose group;
HB-Astragali Radix superfine powder middle dose group; HC—Astragali
Radix superfine powder low dose group.
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Fig. 3 Principal coordinates analysis of intestinal microflora
in C57BL/6 mice
K-blank group; HY-traditional herbal group; HF-traditional powder
group; HA-—Astragali Radix superfine powder high dose group;
HB-Astragali Radix superfine powder middle dose group; HC—Astragali
Radix superfine powder low dose group. Plots represented the different
samples. The different color district meant different groups. The

horizontal and vertical coordinates represented the two characteristic
values that caused the maximum difference between samples.
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Fig. 4 Distribution of intestinal flora in C57BL/6 mice

K-blank group; HY—traditional herbal group; HF—traditional powder group; HA—Astragali Radix superfine powder high dose group; HB—Astragali Radix
superfine powder middle dose group; HC—Astragali Radix superfine powder low dose group.

2582 - Chin J Mod Appl Pharm, 2022 October, Vol.39 No.20

rh = AR FH 242 2022 4F 10 A 55 39 #5455 20 1



100 ] Aging B Glycan biosynthesis and metabolism
B Amino acid metabolism B Immune diseases
[ Biosynthesis of other secondary metabolites [ Immune system
B Cancers: Overview B Infectious diseases: Bacterial
80 L m Cancers: Specific types B Infectious diseases: Parasitic
| Carbohydrate metabolism [ Infectious diseases: Viral
[] Cardiovascular diseases @ Lipid metabolism
m Cell growth and death [/ Membrane transport
[ Cell motility B Metabolism of cofactors and vitamins
X 60 - B Cellular community - eukaryotes B Metabolism of other amino acids
% [ Cellular community - prokaryotes B Metabolism of terpenoids and polyketides
H# M Circulatory system [ Nervous system
=z W Development @ Neurodegenerative diseases
e 40 - M Digestive system B Nucleotide metabolism
= Drug resistance: Antimicrobial &= Replication and repair
[ Drug resistance: Antineoplastic [ Sensory system
['] Endocrine and metabolic diseases [ Signal transduction
B Endocrine system [0 Signaling molecules and interaction
20 - [ Energy metabolism [ Substance dependence
[ Environmental adaptation [0 Transcription
M Excretory system B Translation
M Folding, sorting and degradation [J Transport and catabolism
oL M Global and overview maps B Xenobiotics biodegradation and metabolism

K HY HF HA HB HC
Heh

5 & ohek A TN AR A E R

K23 45 HY-AESRA 45 HFALSERAR A ; HA-B TSGRt 4l HB—3 5B ol il 41 ; HC-28 FOR OB IR 4

Fig. 5 Set of functional gene prediction of relative abundance

K-blank group; HY—traditional herbal group; HF—traditional powder group; HA—Astragali Radix superfine powder high dose group; HB—Astragali Radix
superfine powder middle dose group; HC—Astragali Radix superfine powder low dose group.
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