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B BRARY, 2 B, R OR, RIBR, B, 4
Tk RHE, EEm
(LI PR BB P v pols, S35 KUSPRS B SEAT, FAt 210009)

W E: B8 RO, R VIS PSRy R B SRR i N G A 19
PO Bk s (MBI S IEME AR NE(2003 4EMR) ) , HEfTaMEZ N BEEE, 30 d WA
PR AR ARAR S 19 55 Sh o435 R0 . S8R %R 7 X . ICR /N BRUEUE8 P KT 32 771 o
{E$4>15.00 g/(kg BW); FUFEVDT ] R A/ FL AN ok A B, DL 5000 pg/M R fmfl &, A S9 54, #
KX TA97a, TA98. TAL100 1 TA102 4 AR MR [0 &2 58 28 B4 A S A K HRZELE Y 2 1%, /DR
B B AR S0 AN B L (R ARG, SV R R L, FF A5 R) i  B BEA M AZ %  S2 AL GOk B
M PEG EARFR AR | R I AR R | AT A2 1400 i M 25 5 (P>0.05); 30 d I St PE IR AR A B
AR SD ORRUAER . TREh . IRBTEE . SREh: . YRR MR B A bR DL T S A B 0 B
RN /N ERGERRA9% 55 Doy, I 0.46 g@/(kg BW)AH B AU ] & 424 (P<0.01), i3
FATJE 3 AN i FLER 2R T AR R (P<0.01), 0.46. 1.38 g/(kg- BW)LL I IR £ A B EFEAL(P<0.05 &
P<0.01). &i& ZEJRIFIN R HA SRR TS5 3, HAR W B Sk dptk slas (e bt, FO0THE. #E SD R
30 d £ T FEMEAR MBI EE K3 510 529 5.14 g/(kg: BW)(FHY T REIEEARY 115 F1 112 %),
KB MITOM; WA, TUES; M5, Zatk huEs
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materials. Methods According to the “Technical standards for testing & assessment of health food (2003 edition)”, the
tests of acute oral toxicity, genetic toxicity, 30 days sub-acute dietary toxicity and alleviating physical fatigue function
were performed. Results The acute oral maximum tolerable dose values of the compound Acanthopanax senticosus
tablets in the female and male ICR mice were >15.00 g/(kg:BW); Salmonella typhimurium/mammals microsomal
enzyme test, set 5000 pg/plate as the highest concentration, the colony numbers of 4 standard test bacterial strains
(TA97a, TA98, TA100 and TA102) in all test article concentrations were less than twice that in corresponding solvent
control in the presence or absence of S9 mix; mice tests of bone marrow cells micronucleus and testicle cells
chromosome aberration, compared with negative control group, there were no significant differences in the micronucleus
rate of bone marrow cells, the monovalent rate of sex-somal and autosomal, as well as the aberration rate of primary
spermatocyte from each dose of the sample (P>0.05); no toxicological/pathological effects of the compound Acanthopanax
senticosus tablets on growth, behavioral activity, body weight, feed intake, feed utilization rate, blood physiological and
biochemical indicators, cardinal tissues and organs in SD rats were found, after 30 days continuous feeding trial. The
efficacy test for relieving physical fatigue in mice, the load-bearing swimming time in the 0.46 g/(kg:BW) group was
significantly prolonged (P<0.01), the area under the blood lactic acid curve at 3 time points before and after exercise was
significantly reduced (P<0.01), and the serum urea nitrogen in the 0.46 and 1.38 g/(kg:-BW) groups was significantly
reduced (P<0.05 or P<0.01). Conclusion The compound Acanthopanax senticosus tablets has a function on alleviating
physical fatigue, without acute toxicity or genetic toxicity; the no observed adverse effect level of male and female SD rats
in sub-acute dietary toxicity study for the compound Acanthopanax senticosus tablets for 30 days are 5.29, 5.14 g/(kg:BW)

respectively (as 115 and 112 times as the recommended dose in adults).

KEY WORDS: Acanthopanax senticosus; Cistanche deserticola; American ginseng; Salvia miltiorrhiza; safety;

alleviating physical fatigue
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AR F W F155 80 0 PR 7 505 9 £ B AR <992 57 2%,
1A 1952 55 R AR 71 55 SR (B2 sh B | Ak R REEGE, 5
BURZ R A O NEEME G PRERW, HRdEE
M A B T ik T st AR Z B2 NI E
Z . WSSAA Y0 A TE R B PR B ARHLRE T
S ¥ SR B fite A 2 g

J N [Acanthopanax senticosus (Rupr.et Maxin.)
Hams] & 1. i B} (Araliaceae) £ & K ji% (Plerandreae) . il J&
(Acanthopanax)#| LN 4H (Sect. Eleutherococcus)#E AL, #
DIJCARFIARZE ALY, MR, ORBE . R . @, BA Rl
J . NE e 2 s, N K (Cistanche deserticola Y. C.
Ma) 4 71| 24} (Orobanchaceae) Rl 3k %% J& (Cistanche) IRl IR %%
#(Sect. Cistanche)Z4F AL FEAL DIH A M i - 14 P S
ZEAZY, PER, KA GG, BANEI. s . s
IO, PEPES (American ginseng) ) TNF} (Araliaceae)
N 2 Ji% (Panaceae) A\ £ J& (Panax) V4 ¥ 2 4l (Sect. Panax
quinquefolium L.)ZA4EA B AL DU TR AZE, i,
R e, HAMRM . ERERZ T PHZ(Salvia
miltiorrhiza Bge.) N J§ 1 Bl (Labiatae) ¥ 2 ik . Bt
(Lamioideae) i, & 5. % (Salvieae) Fi & B )@ (Salvia) 74 i B V.
J& (Subgen. Sclarea)P}Z:4H (Sect. Drymosphace)f}2: % (Ser.

Miltiorrhizae) £ 4F Az B v BAR L) DI TR FIAR ZE A 24,
PETE, WG, HIG M ARH . WA . OB
L I 2 Tt

3 4 FpIEUR B AR AR A RS E 25 812020 4E5R) )
e, Hob, BT, FEEES . PRSI THTFAR
AR Y PR T 1 I e () S A P B A W U,
R PG X AL G 2R, T2 bR IR L B A Bl
YA R A SRS 2, B E DAFTEERTTF 2001
AEAGILA A PR PR AR e SRt SR, BVE ok o O BT
A, AR T AR 5 ol VA fa i R AR 7
WS BIRCAVENIEA | KP3E . WLAS . IS b i
P VEAESTEIN ARG S XA VE N R KR L T
MM ARHEH B EEE S E S E e
Ji s, $ AL I R, R A R RIEN . 2019
AEFRE TAEA TGRS IR PR DS A B Y
PR TAE A SR AR AR A AT A A
RHEIR'C, Ak 2022 45 1 A 24 H, RECHRHEM0Z
WS R A 1234 1, HorbrCRES IO . P
. TS BESAE 112, 15, 364, 18 £, T LA
FIN-AREE . AR AN . T A0-PEES . FEEES-
=, RIIN-FES . SRR, RRE-RES . IS
SRR WSS ARSI A 2. 1. 4,
10, 1. 0, 0, 0, OF1 0, HULAT UL, DfIFIN, PIARE .
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PUTES PEZ8 IEURH ZAR AT 102 55 A B b £ ™ b 25 7
HHA —ERRTE . DIFREEGE AN . FRBTHA
AR T 55 v B B R, Fy b 4 R DR £ SR
Bofh, Z5aiila L2, b B A vh . SRy i A
PR WA T A8 A 52 07 00 T A 1 55 e, R —7E
R 5 e 4 O T T 5%

Y IEZ S 7 7 il )BT AP AN G g A 1 5 57 T
R, AT AR GRS TN R ILNE (2003 4
Ji) )Xok LA T B BE 2 AV PEAN M B AR 105 57 sl sk
SEWETE, SR ahIT R N B R S A

1 #R5ERZE

1.1 # B
L1l %4y

PURIFIN . RAREE . FEVES . PSR, S8,
WRAR . WEE TR MR, AR A ZIR S . DR,
ASCHRIR LT e . WRMRBE IR . TR . Ak,
A FEN L L2 R B, 0.92 g/ 100 g i3]
o MY AR . RARER . TS FES 2R 181
109, 72 F1 72 g, EhrbtEnior B 21 (total ginsenoside), 4%
T (syringin) . [ 3R 25 4 (echinacoside) Fll & 5 16 4 H°
(verbascoside)]73 | =1.10, 0.04. 0.50 g, %y~ i = #EH:
P AR AT, 5 20170601 0 RERRE Sk A R I0RE,
BHF GBS, RAMEERIEN 2.76 g/(N\-d), KR
B 60 kg if, Bl 0.046 g/(kg:BW-d).
1.12  =¥3h4h Baksk

JoH 2 IR JFUA (specific pathogen free, SPF)Z% ICR /M,
Hl 4 AR SD KR, 433 B At st 48 A A2 5250 3h )
AW A F®MESAAE AT IS :
SCXK(75)2016—0003 1k 5% 438 ) 42 52 56 2 Py 4 BR 2 7]
(AP YR AT IE S SCXK(50)2016—0011], S50 31y 5 F 1%
PG 17 AT AIF 50 SYXK(#5)2017—0031, 755 1 Ji
20~24°C; FIXHBEE: 40%~70%. /IR IEF b m R
AR BRA F, ARIES: SCXK(52)2014—0010, K
SRRV R T 5 M B 52 56 sh Wy (R LR B A BR A R, Ak
HES: FRANE(2017)050005, Fal A0 KK 5 &R .
113 @ #

2H S TR B B R B FE VD T R B TA97a . TA98 .
TA100 I TA102(25E MOLTOX A ), &I WHHFin
W5, AEHEY =10"4~/mL.
1.1.4 EZXA5ME

& 5T A1 [fenaminosulf, Dexon, ¥ & & 100 pg/mL
(MeOH), ZE[E Accustandard A #]]; &4 (sodium azide,
NaNs, 4liE=99.5%, RMHH RFMHLHRAA), Z&
B IR A W (Aroclor1254) % 5 )5 il A A9 K BB S9

(hepatic post-mitochondrial supernatant, $75: 6-1002, 7L

HF AR A RAFE); 2-% 325 (2-aminofluorene,
2-AF, #liJ% =97.0%, Fit FLUKA ZA7]); 1,8- "R EER
(1,8-dihydroxy-anthrachinon, 1,8-DHAQ, 4iJF¥ =96.0%). ¥
Wil He (cyclophosphamide, CP, 4l =97.0%) (34 E SIGMA
AT 222495 % (mitomycin C, MMC, 4 =98.0%, HZ
Tokyo Chemical Industry FRz(4skl); Fk/KAlIZE (colchicine,
4ifE =94.0%, FEAHERL2ERHAGRA A, SEMRF
JEHE i K 43R (3€ [ Siemens Healthcare Diagnostics 23 /l);
AL TR b KRR & (T SRR AR R R A R
Al BB E IR B (R 5 A043, RE AU W) TARRFSY
JIT); Chip Sensor Lactate Typell(f[E EKF Diagnostic /A ).

G&G®T-500 i1 FRF-CR B 0.1 g, 3 N T BUAR It
{XERTT); JA2103N ML 5 RKF-CREEE 0.001 g, bl RAPR %
Bl g A B2 ); Flash & Go 4 H B 7% R0 R4
(FEHEZF IUL A F)); ADVIA®2120 4> H 35 B4 MR A BT R
(321 Siemens Healthcare Diagnostic 23 7l); AU640 4= H zfi4E
A HHL(H 4 OLYMPUS /A #]); HistoCore PEARL 43} 4]
HLUBKHL(EEE LEICA 22 #]); PANNORAMIC MIDI £
95 B4 20 BT A (49 24 #) 3DHISTECH /A H); SCIENTZ-IID
R I A A AL (T DR 2 2 R I A BR A D );
TU1901 WAL Ah-0T LA B (Al 50 3 b 3 FH A2
A BRTTE/AH]); Biosen C-Line 550/ FLAR B a4 Hr AL (&
[%| EKF Diagnostic A ),

1.2 HIE5E
121 PREKZ O HEHRE

BT R 15.00 g/(kg BW), FREUEES: 15.00 g fnali
7K % 40 mL FLH sz 8 PR 18.2~21.9 g ICR /MR
20 H, M BEAE, AR 16 h R 2 RHEB 4 T2, b
] ()P 4 b, 3 B AR 20 mL/(kg BW), KIKH#EH )G 4h
B, MEFF RIS RS P BRI FETECRISE T
], WL 14 do HEEFET B NTEARFE R sh 4 7 B kA Tk
MR, # 5E WM L SO B 2= R 2
122 RGETTTKA /WL DD KA KB KB
(Salmonella typhimurium/mammals microsomal enzyme test,
Ames K 5)

FREUKHE L 1.00 g, R4S 5 NSl K 245 % 20 mL,
121°C. 20 min REGERZEY . AL LL 5000 pg/lLy
e AT, A TS e s o =GR ET, SR A 5000
1000, 200, 40, 8 ug/lML 5 AL 2, 52 O IR
(B & BAR ) | v R0 REZH CR B 2l oK) LA K 4 A FHEXT IR
20, FHPEXS BEY) Dexon. NaNs. 2-AF il 1,8-DHAQ Ft il i
T AR RN DL SCRR[17] 78 45°CTH)Z 853 Rk v
TSR MR 8 1 TR R RN A2 IR 4% 0.1 mL, SRS ARmHInA
10% (V:V) S9 IR 0.5 mL, #IIHIA 0.2 mol/L pH 7.4 1Y
WERRER R hif 0.5 mL, FEAMRAIR, AR B 55k
[, AR TR R SRR S AR b AR AR



55 14 3]

Wi Bk, S 505NN R R B A Ak S GEARAA T B 55 Dt 5 4727

Ji, 37°CIERKRSE 48 h JAWEITHEL, WA 3 M TATHE .
AR &1 R H A 1K
1.2.3 o SR B 0 Az X e
SrUFRECRESS 2,50, 5.00, 10.00 g &g /K 2 30 mL
BO B4 4l 2, FREL 0.04 g FRBEBLI N4l Kk =
30 mL /R BRI iR 25.0~26.1 g ICR /ML 50 H, 43
P B ST R AL AR BRZH (24K) . BEMEXT BRZH[CP
0.04 g/(kg:BW)]LA K 2.50, 5.00, 10.00 g/(kg-BW) 3 M5
G FIFS TR HHEFR AR 54, 109, 217 %),
010 H, M BERE . 2R Ko BE SR IIET R 24 h 4 BRRHE
BT, HEEAR N 30 mL/(kgBW), KXH#EE)S 6 h 3
HEEF AR FE/INEL, OB B /N s TR v L
B2 . W R g e, BT T W 0E 2 L 4
(polychromatic erythrocyte, PCE) 1000 ™/, TS %
AR AEE. B H/NERLZE 200 4 PCE f4 RN 1-55T W20 Y
IEQ%?I?[HH@(normochromatic erythrocyte, NCE)%{, FHitE
F 2% (PCE/NCE).
124 o RFEHE G KK
B R T BB ik fA] 1.2.3. FREL 2 mg 2238
B2 INA AR K ZE 10 mL /R BHM XS BE R BT 25.1~26.4 ¢
e FERENE ICR /INR 25 L, FefA T it AL A3 AT 571 % B (4
HK) . BHMEXS BEZH[MMC 2 mg/(kg- BW)1LA I 2.50, 5.00,
10.00 g/(kg'BW) 3 MRESFIEZ, f2 S Ho WX R FRe
mATIRAR S ER ST, EEARN 30 mL/(kg'BW),
1 WR/d, #8E 5 d; PHYEXT BE LR FH— MR HE s e 1 45 7,
HSH25 50 10 mL/(kg BW), /NRTE U E G 14 d Sk
JRFALBE, BE2SLH R AbSERT 6 h L 4 mg/(kg'BW)RY =
JERE SRR, TEHTASESA 10 mL/(kg' BW), M T
WEE AR 100 4~/B, T05% X-Y R e R s 4
W7 F . AHE SRR B ERR 20 IR |« BT At AR, T
W AnH %, WA,
W TV 240 M 23/ Yo= (W T A L 80/ 53 B 240 B A 450 < 100% - (1)
12,5 K& 30d&HFiKE
TGN 3 d TH BRI B AR A Y SD R 80 H, 41k
PR EFEHLA 0, 1,15, 2.30 F1 4.60 g/(kg-BW) 4 4>
FIE L HY FHERRI R 0, 25, 50, 100 f%), &4l 20
H, O AR, R H R s i AR BT Y 10%3158 .
Iy BIFREURE NG 230, 460 F11 920 g, RAEHRFBILIB ASL
I AR RL 2 20 kg, FEAMTRA)JE SRR B RL, 28 ©C,
IR G sh Yy . KRB SE, LA 30 d.
(H)—fEemgR
WEER/ME | 5B SAE S EE L2 R/d), AN EAF B
PR AR, PR (1 W) BEYHRARQ Ww), THE
BRI amEmRE, WAKQ2).
TR FH %= B 1 K (g A B (2)x100%  (2)
(QbRARHL
IR, KEASEASK 16 h 5, FrdHas i

i, B kI, FFF AR BE G S B R T ARSI, TR
U L B8 B L SEOAL S SRR ISR L, T
ARG BUF. . B, /Mg, B IR0 ML)
G, 10% (VYR MR i 5 ORAT
AR L /o= 258 /23 A2 BT i < 100% (3)

(3 FEAm B 7 ik

25 T IR 2 XA T T R 5 2 205 B4 A 2 A A
AW 12 I 225 SR [17-19].
1.2.6 ) RERRAR AT 7 S e 5K

A3 S FRIBUEE fh 1.15.2.30 F11 6.90 g finlivg /K & 100 mL
Bo il A R 2. i 18.0~22.0 g (WM ICR
/NEL 160 KL, 4% MR B BE AL A A R G BB (4l oK)
0.23, 0.46, 1.38 g/(kg:BW) 3 RS FIHE 4 (5 BIA2SF
WA HIEFBARMN 5. 10, 304%), 440 40 B, RH3Y
2 OB 45T e K SN RS2 1 Rid, 2 30 d,
HEHAZ RN 20 mL/(kg' BW). AKKHEE 30 min J5, K
AN [ (e Ay I35 [ 44 45 20 Bh A it — 25 20 4 S it Dk R B /N2 A
K VERFZR . R MPLEE 3 AR/, /s
2110 H/NEL

(DA K I

BRARIBGAT S%A T 1 /N F kAR, K
W>30 om, Kk 24~26°C, it MUK IT 4G ZFE T (M I [E],
(BN ¢ GRS

()M 37 PR 2 S & 2 A e

/NERAEIREE A 30°CHYZK HiiEUk 90 min, S 60 min
Je SR i, 43 B I3 Je R A AR A B ASGHEA ARG

()N P I 1l 5

HUMERL IR SE/NE, RS BRARBUITIE 0.1 g, #&A P2
BB 95%LMEUTTENEIR, TR E AT I

(4) 1 FLAR I

T 58 R P HL R IR i 0 R 2 R SR /0N BRI I LR
FERAE; 30°C/AKFRETK 10 min &, BiEigET, EIFTE6 2
YR IR KR AL, K8, 20 min J5FATES 3 YRR P ik 5k
Kelfil o 3R MFESA2R A A A0/ 2LRR A S b (G T A

R B T 48 YA VT 95 A8 B T e
SIS E YR A IR R R SR IR A
1.3 HuRGgt

JIr A $E 4 2L SPSS 25.0 Fil Excel 2010 #4148t
ORI, SRR . FEE . BYRIHE . TR
O, mRE A AR R IR AR, LA B T Uk A
ISR VOR, DIREARIERE (x =5)3R, HR2ZERR A
AR & )7 7299 M7 (one-way analysis of variance, ANOVA),
B 5643 2% A Shapiro-Wilk 38 F1 Levene’s #5047 1IEZ
PERN T 22 PER 56, T IE A A AR H O 25 57 1 B SR
Dunnett-¢ ¥:56, >R Kruskal-Wallis BRAIAG L . 0%
Y RIRHE A0 MBS T EORORE, 4R 22 S U ECR
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ORGSR PR SRR, AR A S R A () ™ AR ZEUAR R 2K R AR 119 T A 2 A 5450 AR AR Ao A R 7K ) HE 2 7
JE, DA DL (0) MR B ()5 B2 (2™ v BE (3) > JiE (4)” 2 4%, IRIGHI - R AR, PRI JC I B AR T
ALY R, dHim 2 S0 e BCR ] Kruskal-Wallis & WLZ 2,

AIKLE o 50 BEZH 2 18] 28 57 3 P 0 ] DA< | % 30K 23 IR B ESMA SRR

“P<0.05. P<0.017,

2 FERE5S
21 NRAEMZO05MHIRIE

HEE ST R, ANEOR LI PR, W
WJGSET, BTG N JCH B2, SR 25 oA K )
KA WL BH I 5 o %K i i K 32 57 2 (maximum tolerable
dose, MTD)>15.00 g/(kg-BW), R4 2PETEMEr FAniE, H
XNRAMEE DR TS, Wk 1,

2.2 Ames iK1

2 W, NN S9 545, 7E 5000 pg/ LA 5 e 57
ST, RERLAFIHEEZH TA97a. TA98. TA100 Hl TA102 4

FERL A2/ PCE (5 214 i B850 He AR T3
HEL AR MBI 20%, $57 B BB 2140 Y 18 Bl K B (2 A2
M, A5 PCE S i g R A o Sia7nxd BOA kL, PR
HEZH Rl A 0 2 5 9 55 (P<0.01), R it 4% 70 Ao AL U 240 M
R EARA(P>0.05), IR SER, FnIZEED
NP AN FURBE PCE UEMOAE T . L3 3,
24 PMEREARECHEBTIAE

ST BRAEL,  BHAE X B2 /N BRSE L0 0K B 4
iR SRR N <R T NS R NI R 7 S 5 1 0 s
RN (P<0.01), #f5 454 R AR TG 2 1k 25
5(P>0.05), WICHI - K FR, $E7R AR G X/ BLEE L
WIGORS AN e AR TCBORASE R . PRI 4.

#z1 PMREAMEOSHRKEER
Table 1 Results of mice acute oral toxicity test
P amﬂiw] SRR 0d I 7AW 14d KT U s MWD
i 15.00 10 19.6+1.3 25.6+0.6 29.240.8 0 0 >15.00
T 15.00 10 19.7+1.3 27.0£0.8 30.8+1.5 0 0 >15.00
2 Ames RIELER(x £5,n=3)
Table 2 Results of Ames test ( x % s, N=3)
15 TA97a TA98 TA100 TA102
+So —S +Sy —S, +S, —Sy +So —So
1R
Ep-aEIR 12249 115+8 3344 3243 12046 144+7 295+7 287+24
IR HE 115+9 128+4 3743 3142 12346 14145 305+7 295+8
8 g/l 105+8 100+5 3042 3442 113411 149+4 286+12 286+10
40 pg/Im 98+14 10449 311 3645 12246 14145 277+8 29244
200 pg/I. 97+11 9244 32+4 3843 114+11 150+7 284423 287+7
1000 pg/MMl 90+10 83+15 32+4 3943 13115 146+11 290+15 298+15
5000 pg/MM 101+14 90:+4 3144 3743 118+12 15549 31149 318+7
[ERE O 1052+69 1142+96 896+35 769+99 905+8 922+107 830+82 888+40
52 R
EpAmES 115£10 12048 3442 3243 116+13 13547 289+5 283+16
Ve apit 121+4 111+6 3143 3444 118+2 1415 305+7 301+12
8 g/l 11043 109+6 3243 3442 128+6 147+5 279+17 303+18
40 pg/Im 111+12 103+5 3343 3445 136+14 15311 27548 30713
200 pg/MM. 10348 9145 3143 3343 124+9 156+6 282+5 31210
1000 pg/MMl 93+9 87+9 32+4 3442 13349 16115 284+10 302+19
5000 pg/ML 106+8 88:+4 3243 33+1 13010 162+4 28016 31645
[ERE O 1056+168 1057+94 838+96 812496 914+19 873+100 927+35 791+40

T +S9 TR AR R INA 10% (V: V) K BT A0S CR AR IR & D) BB L I; —S9 2= VAR R H AN 10% (V: 1)K BU 4l L flokr A48 5 3

RESAILRE
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x3 PRBHEMELBESER
Table 3 Results of mice bone marrow micronucleus test
ezl H5/[g/(kg BW)] PCE #/4 iM% PCE But TR AN /%0 PCE/NCE
0 1000x5 10 2.0+0.7 1.16+0.07
2.50 1000x5 8 1.6£0.5 1.10+£0.06
W 5.00 1000%5 11 2.240.8 1.11£0.06
10.00 1000x5 9 1.8+0.8 1.13£0.05
CP 0.04 1000x5 115 23.0£3.2%* 1.07+0.06
0 1000x5 10 2.0+0.7 1.1440.10
2.50 1000x5 9 1.8+0.4 1.1240.03
ek 5.00 1000x5 8 1.6+0.9 1.120.08
10.00 1000x5 8 1.6£0.5 1.124+0.10
CP0.04 1000x5 119 23.8+3.5%%* 1.09+£0.03
T+ 3RIR P<0.01, A,
£4 PREARGHABTRBLER(x+9)
Table 4 Results of mice testicle cells chromosome aberration test ( x £ S)
15 AR YA WY iR Yoo (R AR SR Wi B
4h %A~ /% AR /% 24 Wi FRRpumia o Al MHLE/%
0 g/(kg'BW) 100%5 2.6x1.1 1.2+0.4 2 4 0 0 1.2+0.8
2.50 g/(kg'BW) 1005 2.4+£1.1 1.8+0.8 2 5 0 0 1.4+0.9
5.00 g/(kg'BW) 100%5 2.4+1.1 1.6£0.5 0 6 0 0 1.2+0.4
10.00 g/(kg'BW) 100%5 2.6x1.1 1.8+£0.4 2 5 0 0 1.4£1.1
MMC 2 mg/(kg:BW) 1005 9.2+1.3%* 6.4+1.1%* 17 43 2 0 12.442.3%*

2.5 KER 30dMEHRE
251 —RERL

W, SARBBE . AT S)  POK LR
FATAIIL S A UL B B 5, TEshPsET,
252 AKMEREAEAL

S5XTREAI L, BRI R | R R MRS
B B B T L T 48 O B 3 M 25 7 (P>0.05), R IZRE R
XHE . ERRARK I B, WK 1,

400 - R R
~~~~~~~ 0 g/(kg'BW) —=— 0 g/(kg'BW)
------- 1.15 g/(kg'BW) —— 1.15 g/(kg'BW)
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iﬂg( 240 |
&
160 |
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IS i /d
130 d MRIFIRKI K BRI Bt i A2 fE(n=10)
Fig.1 Body weight changes of rats in 30 days sub-acute toxicity test

(n=10)
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1.12~3.33 mmol/L), ATGHI&E-KMN KR, HAEZNEHE
T2 | AR AR HE B (B2 TG S 3 22 5 (P>0.05), MURIA
HEAEYEFE L, WK 6.
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FUCHE ) ARG H 6 DL BH S R o S IR A L, R
SR PN NG R e AN R N s S
B2ERP>0.05), WET,

Xt 4.60 g/(kg-BW)F 5 4 A B ZH 43R AR BRI L B
B, T3, B 0P SL0HE) K S AL () AT A SO FR AR A
2, BRASAIRERIF . . B — LR 3 R MRARAh, K
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2.6 ZRAENEFABNRERELTL
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Table 5 Feed intakes, utilization rates and actual intakes dose of rats in 30 days sub-acute toxicity test ( x £ s, N=10)
HEBL HE L
i H 0 1.15 230 4.60 0 1.15 2.30 4.60
g/(kg'BW) g/(kg'BW) g/(kg'BW) g/(kg-BW) g/(kg'BW) g/kg'BW) g/(kg'BW) g/(kg-BW)
PR
1~7 d/g 118+7 11749 12012 11349 13545 1337 13811 1317
8~14 d/g 140£10 140+14 131£10 13212 17648 17645 178+7 1756
15~21d/g 149+6 148+10 144+7 1479 201+9 20010 19911 1967
22~30 d/g 19646 190+16 186+17 190+20 259+11 258420 261+14 251+18
Bk 603£19 595+42 584432 582433 771+24 768+29 77738 752427
YRR
1~7 d/% 42.8+5.9 43.6+9.6 39.1£5.5 452+8.1 53.842.0 52.2+4.1 51.843.0 54.9+5.1
8~14 d/% 33.0+6.1 34.844.5 33.124.5 32.6+5.0 40.1£9.6 46.2+2.4 44442 8 43.4+2.7
15~21 d/% 16.543.7 18.0+4.0 18.44+2.9 19.345.5 28.8+12.6  30.1%3.1 28.8+7.7 28.3+10.3
22~30 d/% 16.242.6 14.543.6 15.1+3.1 14.44+2.6 243453 26.242.7 26.0+7.8 24.0+10.7
SEYR Y% 25.3+1.6 25.8+3.0 24.8+2.5 25.7+2.3 34.2+3.1 36.3+1.3 35.5+1.6 35.0+2.0
SRPREBURL i — 1.33£0.07  2.70£0.17  5.29+0.29 — 1.2740.03  2.56+0.10  5.14+0.20
/[g/(kg- BW)]
0 —FRR R, FE
6 30dBFRKRARMBGFEMMEREEx s, n=10)
Table 6 Hematological and biochemical values of rats in 30 days sub-acute toxicity test ( x £ s, n=10)
e B e i
Tt H 0 1.15 2.30 4.60 0 1.15 2.30 4.60
g/kg'BW) g/(kg'BW) g/(kg'BW)  g/(kg'BW) g/(kg'BW) g/(kg'BW) g/(kg'BW)  g/(kg'BW)
L& 2
WBC/(10°/L) 8.3+1.9 8.842.5 7.2+1.1 7.8+1.8 9.4+1.7 8.541.9 8.3+2.1 7.9+1.4
RBC/(10"/L) 7.2+0.2 7.2+0.4 7.140.5 7.240.3 7.4+0.3 7.240.5 7.1+0.2 7.1+0.2
Hb/(g/L) 13145 13146 129+9 128+5 13246 130+10 13045 128+4
PLT/(10°/L) 1154114 1200£139 1100172 1204+194 1114+123 109493 1067+132 116089
NE/% 13.0+4.4 11.444.5 11.8+4.3 12.644.7 14.443.4 12.642.6 12.242.7 12.6+4.0
LY /% 82.5+4.9 84.0+6.6 83.3+5.8 82.4+5.6 81.7+3.6 83.4+3.0 83.6+3.3 83.8+4.8
MO/% 2.9+0.7 2.7+1.2 2.840.8 3.1£1.1 2.740.9 2.6£0.9 2.8+1.1 24+12
EO/% 1.01£0.46  1.16+1.24 1.25+1.15 1.19+0.33 0.73£0.27  0.86+0.30  0.94+0.25  0.89+0.33
BA/% 0.15£0.05  0.18+0.06 0.20+0.05 0.15+0.08 0.17£0.08  0.17+0.07  0.15+0.05  0.16+0.08
Ifi A Ak
ALT/(U/L) 4248 43+7 44+10 43+17 48+9 43+6 45+6 42+7
AST/(U/L) 149431 146+26 153428 170+47 14425 158429 135+19 151421
GLU/(mmol/L) 5.2+0.4 5.2+0.6 5.0+£0.6 5.4+0.6 5.3+0.7 5.1+0.8 4.9+0.5 5.3+0.5
TG/(mmol/L) 0.75+0.34  0.88+0.37 0.62+0.17 0.9140.36 0.90£0.26  0.91+027  0.94+0.18  0.76+0.20
TC/(mmol/L) 1.5240.33  1.96+0.46 1.76+0.28 2.10+0.60* 1.61£029  1.71+0.26  1.61+0.34  1.66+0.21
TP/(g/L) 67+7 7346 7045 7247 63+3 61+5 6143 61+2
ALB/(g/L) 36.843.8 40.443.1 38.743.2 39.643.0 32.5¢1.4 31.7+1.8 32.041.0 32.240.8
UN/(mmol/L) 5.9£0.6 6.4+0.9 6.3+0.7 6.0+0.7 5.0+0.9 5.3+1.1 4.9+0.4 5.240.5
CRE/(umol/L) 3345 3645 3443 3243 2742 28+4 2642 271
H: *#F R P<0.05, Al
F7 30dBFRKWAREEPRRFTEMAEMEL(x £ 5, n=10)
Table 7 Cardinal organs weights, organ/body weight ratios of rats in 30 days sub-acute toxicity test ( x s, N=10)
i H 0 1.15 230 4.60 0 1.15 2.30 4.60
g/(kg'BW) g/(kg'BW) g/(kg'BW) g/(kg'BW) g/(kg:BW) g/(kg'BW) g/(kg'BW) g/(kg'BW)
73 JE AT /g 228+11 228+19 22144 224+11 342+26 353+16 354+18 338+19
/g 7.58+0.48  7.56£0.50  7.47+0.77  7.51+0.52 10.84+0.88  11.35+0.81 11.03+£0.90  10.83+0.66
JH-1141% 3.33+0.23  3.33£0.28  3.38+0.32  3.360.17 3.1740.14 3.2240.14 3.1240.21 3.20+0.10
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&R 1E)
WiH 0 1.15 2.30 4.60 0 1.15 2.30 4.60
g/(kg'BW) g/(kg'BW) g/(kg'BW) g/(kg:'BW) g/(kg'BW) g/(kg'BW) g/(kg:BW) g/(kg'BW)
/g 0.53+0.06 0.54+0.13 0.51+0.08 0.54+0.12 0.76+0.09 0.78+0.09 0.76+0.13 0.72+0.12
J 1A/ % 0.234+0.03 0.24+0.07 0.23+0.03 0.24+0.06 0.22+0.03 0.22+0.03 0.22+0.03 0.21+0.04
/g 1.93+0.20 1.90+0.15 1.96+0.16 1.89+0.11 2.94+0.30 3.09+0.35 3.03+0.24 2.95+0.19
B A% 0.85+0.07  0.84+0.09  0.88+0.07  0.85+0.07 0.86+0.04 0.88+0.08 0.86+0.09 0.87+0.03
Ei/g — — — — 2.96+0.27 3.070.20 3.18+0.22 3.04+0.18
I % — — — — 0.86+0.05 0.87+0.05 0.90+0.07 0.90+0.06
20 0 g/(kg:BW) NS =
023 W) f 27 NRAERE. FER, MERERMMD
36.0 0.46 g/(kg BW) ABRES=E
’ —— 1.38 g/(kg:BW) e 4 v T Al By ; .
- S0 B A EE, RS AS0 AL/ BUR B R T B 3
200} ; PE2% 5E(P<0.05), JFREEIAESE BRBIME 046 @ik BW)AL
% /N Bl 70 T G Dk B i) S 2 AE 4K (P<0.01), 7 L ik i) 00
2.0 | SER LR, Wevk 90 min J5, 0.46 ., 1.38 g/(kg-BW)ZH /)N B
I3 PR 28 AU MH 5 P I (P<0.05 3k P<0.01), Il IR ZE A
180 , , , , , I 5E 45 JE 5L B 0.46 g/(kg BW)ZH /N BB ST IS 3 4>t
0 ! e 30 1) 310 PL T B 2 T B 5 (P<0.01), LR U 5 4
S — b S A 2T
" . " REMRME, HRGRERY: ZHSREEER/NRAE
2 SR 9 RIS N AR K it £k (n=40 v . e A s
e SRR s DL IR0 KT, G L 9 6 L4, 47/ L 5L
Fig.2 Growth curves of male mice in alleviating physical fatigue o
test (7=40) MFE, WES,
#=8 NRAOERAREURFER. ERZEMMABESE(X £s5, n=10)
Table 8 Weight swimming time and the content of liver glycogen, serum urine nitrogen and blood lactic acid in mice ( x + s, n=10)
N 1L FLFER/(mmol/L
151 PURIRK - AP N - eI
h i /s /(mg/g) /(mmol/L) SERtE WEUKJE Omin 7K 20 min FE 0
0 g/(kg'BW) 469+108 22224279  12.85+1.57 1.90+0.93 2.78+1.06 0.95+0.29 60.6+15.1
0.23 g/(kg'BW) 547120 21.08+3.77 11.73+£1.33 1.10+0.30 2.65+0.55 0.93+0.18 54.6+8.7
0.46 g/(kg'BW) 632+142%* 20.08+5.35 11.38+0.75* 1.13+0.57 2.04+0.51 1.09+0.25 47.1+£7.0%*
1.38 g/(kg'BW) 578+131 20.10+3.70 10.61+1.70%* 1.14+0.72 2.54+0.34 1.14+0.31 55.1£8.5

T ML FLER 2R TR =5 < (DK AT I LR (B +3xUF UK S5 0 min (14 1L 7L R (B +2>3F 0K 5 /R B, 20 min 1 I FLAR () -

3 Wit 5ER

B ANMEFAR AR N 2.76 g/(\-d), HRIEF )T,
Y FIRARFN ., PR VS, 15424 543, 3.27,
2,16, 2.16 g/(N\-d), LT (e A RILHE 2512020 4
RE) ) X Ll PR R, ORI AR LR T 2018
A R D AATBOR T TAE SR APURE FLRE A < B2 2 i v
iR 4 IR E L R <3 (A -DRyE R, R
of, A 2019 FEE DAFTEEITMH S RE TG &
A 2 oA B S A, R X R AR A Y
BRAEARHEL S DRI, 32 S E 5 45 6 B R BA T RO AT A <

KERBFFRCAESSR AN . AR . TS, FIBHE
P2 AR 2 e HAE G T 10 57 J T A A g 428

ABFENS B 4 FhISURMECH 25 i 5205 I 0 R i) FR
RIREEIAT TS, 25T R SR RN

AR TR A oK DA S S, XhE L B ICR /bR AL
M3 MTD {5345>15.00 g/(kg'BW), HTEEH, HYTHA
R HAEFRAEN 326 £F, 2 REELPHBULER
(median lethal dose, LDso){ii = A Al et AT 100 £ F1<5)
YR M BIET-RYFHE = 10.00 g/(kg BW)Y HYBEsR,; 1Eftm 7
FAMEXE] 5000 pg/liL, 10.00 g/(kg BW)ISET, KA iz
FESLXT BRAGFEVD T TG DNA | B0 | ICR /RN L K
Hdk ICR /NRAEFH B35S VE T, LA 4.60 g/(kg' BW)
S AT 30 d MRS, AAIZFEMXTHE . A SD KR
AR WEE. SRER R R AR ARR L R
BUALIRE R 0N, JOXHE . A SD KRR 30d
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TM—3 . AR5 0T e S E i Fom A T &
R N E (eleutheroside E) . AZ . H(ginsenoside) . 715
il 1IA (tanshinone I1A) . FAR A H FIE AR S5 D881
A AT E Rtk 3 B L An 2R (AR s AT 56050 ey
ST REE— LR ATFR -

I 7 RN B e i SRR IR AR A A R
PR T RO B BSR40 At R BB 2 R A S R, L
B %k R AR 15255 s ool 2 (R e SRS I
HIPHHEAR B (2003 4FERR) ) AUEARER

SE

(1] R ARSEREER TS ILER. XFATHMER (OCF R

VR BRI AR H SRARE IR FER (2022 4FRR) K BLE ST
P 24 (FESR B LR ) ) & LAY 2N 45 [EB/OL). [2022-01-12]. https:
/fwww. samr. gov. cn/hd/zjde/202201/t20220113_339092. html [2022-
01-24].
State Administration for Market Regulation of the People’s Republic of
China. Notice on publicly request for opinions on issuing non-nutrient
supplements (2022 Edition) and supporting documents for health function
catalogues allowing health foods to claim [EB/OL]. [2022-01-12]. https:
/fwww. samr. gov. cn/hd/zjde/202201/t20220113_339092. html [2022-
01-24].

[2] DIAS NC, MARINHO NP, BARBALHO SM, et al. Medicinal plants in
physical exercise: A review [J]. Eur J Med Plants, 2021, 32(1): 1-21.

[3] " ERERE. H PR 5 B0 [DB/OL). https: //www. plantplus.
cn/en/sp/%ES5%88%BA%E4%BA%94%E5%8A%A0 [2022-01-24].
Chinese Academy of Sciences. Plant Science Data Center [DB/OL]. https:
/lwww.  plantplus.  cn/cn/sp/%E5%88%BA%E4%BA%94%E5%8A%A0
[2022-01-24].

[4] X3, FLEAR, XJRD7, &5, RITOMABIR S IT 2N D). s
53 %, 2015, 36(12): 143-145.

LIU JW, KONG FD, LIU ZF, et al. Research and development
applications of Acanthopanax senticosus [J]. Food Res Dev, 2015, 36(12):
143-145.

[5] EZEHMEG 2, hEBEAREBE G AU, i ARILFIE

M 25 R R @IS (B FDIMIL dEat AR RAE,
2010.
Chinese Pharmacopoeia Commission, Institute of Medicinal Plant Development
Chinese Academy of Medical Sciences. A colored identification atlas of
Chinese medicinal materials and plants as specified in the pharmacopoeia
of the People’s Republic of China (Vol. 1&II) [M]. Beijing: People’s
Medical Publishing House, 2010.

[6] 2k, BeR, A, 45 WAHGERERE SRR, £
$,2021, 46(12): 76-81.

FENG D, DUAN H, LV YN, et al. Application of Cistanche deserticola

[10]

[11]

[12]

[13]

[14]

[15]

Ma in functional food in China [J]. Food Sci Technol, 2021, 46(12):
76-81.

R RPBEZRE, R LCE L TG )M
HAR H A, 2006.

Nanjing University of Chinese Medicine. Dictionary of Chinese medicine
(Vol. I&IT) (second edition) [M]. Shanghai: Shanghai Scientific &
Technical Publishers, 2006.

ERGMZ G 22, P ANRILIEZ5 042020 FEROM]. Jbat: PEE
2RI R, 2020

Chinese Pharmacopoeia Commission. Pharmacopoeia of the People’s
Republic of China (2020 edition) [M]. Beijing: China Medical Science
Press, 2020.

JIA QQ, ZHU RY, TIAN YM, et al. Salvia miltiorrhiza in diabetes: A
review of its pharmacology, phytochemistry, and safety [J]. Phytomedicine,
2019, 58: 152871.

TIHi, EXse, FHKAE, % FFSAE sy 2 PR Pt e
[J]. HEEZY, 2020, 51(3): 788-798.

WAN XH, WANG YL, ZHOU CZ, et al. Research progress on chemical
constituents and pharmacological effects of Salviamiltiorrhiza [J]. Chin
Tradit Herb Drugs, 2020, 51(3): 788-798.

R N RAERIE TR, 56T HE— 20 MU OR (e £ i JEORLE B A S A1 (T2
Wi % [2002]51 5) [EB/OL]. [2002-02-28]. http: /www. nhe. gov.
cn/wjw/gfxwj/201304/e33435ce0d894051b15490aa3219cdc4. shtml [2022-
01-24].

Ministry of Health of the People’s Republic of China. Notice on further

it LR

standardized raw material management of health food (Health Law
Supervision and Development [2002]51) [EB/OL]. [2002-02-28]. http:
/lwww. nhe. gov. cn/wjw/gfxwj/201304/e33435ce0d894051b15490aa3219
cdc4. shtml [2022-01-24].

WANG T, ZHANG XY, XIE WY. Cistanche deserticola Y. C. Ma,
“desert ginseng”: A review [J]. Am J Chin Med, 2012, 40(6): 1123-1141.
R N R ANE AR, ST R LA B BRI AT R
7 it JEURE AR 7 A AR S B 3 0 (19 9k W % [2001]188 5 )[EB/OL].
[2001-07-05]. http: //www. foodcta. com/spfg/detaill3108. html [2022-
01-24].

Ministry of Health of the People’s Republic of China. Notice on restricting
the production of health food from Liquorice, Ephedra Sinica, Cistanche
deserticola, Saussurea involucrata and their products (Health Law
Supervision and Development [2001]188) [EB/OL]. [2001-07-05]. http:
/Iwww. foodcta. com/spfg/detail13108. html [2022-01-24].

A N RAERIE E R TA@HRZ 2. RTIBRESE S5 9 Fhi e
Oy 2 AL G R B il SR PP 2704 ) 5 B T L g R (P LA e R
[2018]278 “5)[EB/OL]. [2018-04-24]. http: //www. nhc. gov. cn/cms-
search/xxgk/getManuscriptXxgk. htm?id=3bcf8b4d12e34b11bfc6e5404b6
e74a3 [2022-01-24].

National Health Commission of the People’s Republic of China. Letter on
request for opinions onmanagement of nine substances such as
Codonopsis pilosula in accordance with traditional as homologues of food
and traditional Chinese medicinal herbs (National Health Office Food
Letter [2018] 278) [EB/OL]. [2018-04-24]. http: //www. nhc. gov.
cn/cms-search/xxgk/getManuscriptXxgk. htm?id=3bcf8b4d12e34b11bfcoe
5404b6e74a3 [2022-01-24].

A NRIERIEE R TA@RZE S 2. RTHES5 9 Fy TRk
R AL W B0 i S v 246 A ) A P A A e (1 T i
PA[2019]311 5)[EB/OL]. [2019-11-25]. http: //www. nhc. gov. cn/sps/



55 14 3]

Wi Tk, % 505 RO 3 SR 2 A K AR D198 55 Db o

4733

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

§7885/202001/1ec2cca04146450d9b14acc2499d854f. shtml [2022-01-24].
National Health Commission of the People’s Republic of China. Notice on
the pilot management of nine substances such as Codonopsis pilosula in
accordance with traditional as homologues of food and traditional Chinese
medicinal herbs (National Health Office Food Letter [2019] 311) [EB/OL].
[2019-11-25]. http: //www. nhc. gov. cn/sps/s7885/202001/1ec2cca041464
50d9b14acc2499d854f. shtml [2022-01-24].

A N RSN E E R g R S LA R, R R R A
[DB/OLY]. http: //ypzsx. gsxt. gov. cn/specialfood/#/food [2022-01-24].
State Administration for Market Regulation of the People’s Republic of
China. National information inquiry platform of special food [DB/OL].
[2022-01-24]. http: //ypzsx. gsxt. gov. cn/specialfood/#/food [2022-01-24].
FREK, REZEZE, XIBb, 45 S07 28 DR Ao B2y o2e A e S i T
WL, i BRI 2R, 2022, 13(11): 3575-3584.

CHEN G, LU KK, LIU X, et al. Evaluation on toxicological safety and
embellish aperient bowel functionof compound Aloevera oral liquid [J]. J
Food Saf Qual, 2022, 13(11): 3575-3584.

BREK, XIBp, BEAEER, 4. L-BHiffifiiA il 28 d 4 5] s
], i BRG], 2021, 12(19): 7778-7786.
CHEN G, LIU X, SHI WQ, ef al. Study on the L-arabinose 28 d repeated
dose oral toxicity in rats [J]. J Food Saf Qual, 2021, 12(19): 7778-7786.
BRIk, 5KF, KEfEEK, %5, SPF 2 SD KEMIKAHEHR 95%SF X
HENE BRI 28 R [J]. TETRBTBE2E, 2019, 30(6): 614616, 621.
CHEN G, ZHANG Y, SHI WQ, et al. The establishment of reference

2 DRI

ranges with 95% confidence levels of hematological indexes of SPF grade
SD rats and investigation of differences between genders [J]. Jiangsu J
Prev Med, 2019, 30(6): 614-616, 621.

CHO ML, SHIN GH, KIM JM, et al. Acute and subchronic (13-week)
toxicity of fermented Acanthopanax koreanum extracts in Sprague Dawley
rats [J]. Regul Toxicol Pharmacol, 2016, 77: 93-99.

GAO YQ, QIN GQ, WEN PJ, et al. Safety assessment of powdered
Cistanche deserticola Y. C. Ma by a 90-day feeding test in Sprague-
Dawley rats [J]. Drug Chem Toxicol, 2017, 40(4): 383-389.

Food and Drug Administration. GRN No.36. Chromium picolinate;
Ginkgo biloba leaf extract; and ginseng extract [EB/OL]. [2000-01-03].
https: //www. cfsanappsexternal.
GRASNotices&id=36 [2022-01-24].

WANG M, LIU J, ZHOU B, et al. Acute and sub-chronic toxicity studies

fda. gov/scripts/fdcc/index. cfm?set=

of Danshen injection in Sprague-Dawley rats [J]. J Ethnopharmacol, 2012,
141(1): 96-103.

HUANG LZ, HUANG BK, YE Q, et al. Bioactivity-guided fractionation
for anti-fatigue property of Acanthopanax senticosus [J]. ]
Ethnopharmacol, 2011, 133(1): 213-219.

HUANG LZ, HUANG BK, LIANG J, et al. Antifatigue activity of the
liposoluble fraction from Acanthopanax senticosus [J]. Phytother Res,
2011, 25(6): 940-943.

CAIRL, YANG MH, SHI Y, et al. Antifatigue activity of phenylethanoid-
rich extract from Cistanche deserticola [J]. Phytother Res, 2010, 24(2):
313-315.

ARRING NM, MILLSTINE D, MARKS LA, et al. Ginseng as a treatment
for fatigue: A systematic review [J]. J Altern Complement Med, 2018,
24(7): 624-633.

LIN CY, JHANG YS, LAI SC, et al. Antifatigue properties of tanshinone
IIA in mice subjected to the forced swimming test [J]. Pharm Biol, 2017,

55(1): 2264-2269.

[30]

[32]

1 BRI, FTIOH, FFRIR, SF SRR G R IR I ik
RHBTER[T]. AR 2R, 2020, 35(7): 3638-3641

XU I, JIANG WY, QI MX, et al. Dose-effect relationship and time-effect
relationship of Fufang Ciwujia tablets in alleviating physical fatigue [J].
China J Tradit Chin Med Pharm, 2020, 35(7): 3638-3641.

EIREL, KW, A, AE. BT IR R i RS Sl T R
FESEI]. AL THE], 2020, 34(1): 8-12

YAN CM, ZHANG YAN, FU Y, et al. Evaluating anti-fatigue effect of
compound Cistanchetubulosa tablets with male mice [J]. Chem Ind Times,
2020, 34(1): 8-12.

LUO CH, XU XR, WEI XC, ef al. Natural medicines for the treatment of
fatigue:
Pharmacol Res, 2019, 148: 104409.

LI XJ, TANG SQ, HUANG H, et al. Acanthopanax henryi: Review of
botany, phytochemistry and pharmacology [J]. Molecules, 2021, 26(8):
2215.

HUANG LZ, ZHAO HF, HUANG BK, et al. Acanthopanax senticosus:
Review of botany, chemistry and pharmacology [J]. Pharmazie, 2011,
66(2): 83-97.

TIAN M, LI LN, ZHENG RR, et al. Advances on hormone-like activity of
Chin J Nat Med, 2020, 18(7):

Bioactive components, pharmacology, and mechanisms [J].

Panax ginseng and ginsenosides [J].
526-535.

LI D, REN JW, ZHANG T, et al. Anti-fatigue effects of small-molecule
oligopeptides isolated from Panax quinquefolium L. in mice [J]. Food

Funct, 2018, 9(8): 4266-4273.

(FIEG: KR FHH)

(E=TER

BBk, BIMIRA, TEMRFEA
RERRINESSEFMR.
E-mail: cheng@jscdc.cn

MRAT, BIEERIP, TEHARFE
ARBERDESHEZFMHR.
E-mail: 70641911@qq.com

MRIETEE, BIEERIP, TEHRFE
ARBESDESSEZMRR.
E-mail: 461207743 @qq.com

ZEW, EEHWN, FERARAFEA
RERSSIESSEFHR.
E-mail: 13913946652@163.com



