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Research progress on anti-aging function of Cistanches
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ABSTRACT: Cistanche belongs to the homologous substance of medicine and food. It is a perennial herbaceous
parasitic plant of Ledangaceae, and has the effects of anti-oxidation and anti-fatigue. Cistanche, known as "desert
ginseng", is described as anti-aging in many ancient books of traditional Chinese medicine. The anti-aging effect of
Cistanche has attracted much attention and become one of the hot spots in health food research. This paper discussed
the mechanism of anti-aging from the aspects of free radical theory, telomere theory, immune theory, brain-center
theory, stem cell transplantation, heat restriction, traditional Chinese medicine aging-theory and so on, and discussed
the anti-aging effects of bioactive components of Cistanches in detail from the aspects of polysaccharides, total
glycosides, phenylethanoid glycosides and extracts, so as to provide some references for the development of
anti-aging products of Cistanches.
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deserticola Y. C. Ma), m%l*]ﬁ%[C tubulosa (Schenk)
Wight] . VK% (C. sinensis G. Beck)Fll £k 4 P K% [C.
SMMCAMwﬂlm&LﬁﬁfW%E\%i\TE\
A R 7 v A U B SR I PR AR S A RO A e
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RIEA 139 NIAE T AROEENA AL ZBAN4N, A
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AR R EARAR o T A R IIX 5 b s R IR B 45 M K,
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Fig.1 Aging theories
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1.1 BHEZFHR

SRR TR T I T BT RR R B R, WA
U BEA L AmE, SAMER. STEER.
BB RE VIR Am I, B b SRR 0 A 0
FTLABEIR DNA. B, BRI, sy, M
PATS, 3 3 AU Th 40 A 320 347 R 2R 400 i O 2 1 3 A K
SR 1Ak, B B RS B L 7E 3 B 5y T
BUs TARKUEA [ A0 7E 1956 4F  HARMAN!
AR, A A A AR 3 AT e AR S B
JILREE b AS T R U R 1) M o 2o A1k O AR 1 A DNA
SRAR AL SR MR (1 2 IREE, o AR A
R AR I T5 P 55 e T ol T 200 iR S 5 g ) s B bk, 4
M h e S E IR E, RARMAMEZEL R, N
LA B, FEOEENIET . BEIRIRA,
A 1 32 U R B 22 ()5 I 2k 14 DNA(mtDNA)ZEAEF1
mtDNA F {45 5 214
1.2 ik

sk Y o AR S i /N B DNA-ZE AR & A 1K, 4
TR I I 145 K4 AT AP e 0 1A 1) 58 B 1 45 1 40 4y 24
JEAIA . BISREE Alexei Olovnikov 4% T 1973 4E 9 IR HY
TREER kAU, N T DNA RA W) 6E A,
1M A B U o B R R AR R g 58 4 R e TR e
DNA & Hl—k, ¥kl DNA 422k 40~100 bp!', F
AN A Z B B i, Skl DNA 45 6 31— i BR BE B
i D2l 5 e G (AR RS e P, AN 2R 25 T 0 S A i
MEEE, EELT-UL ki K BEE A Y 2k bR 4,
58 R AR SR 3T, A R o & B A B A0 i A
T 41 v s A i A 5 0 AT LA 5 S K, AT s )
SRR FIE
1.3 REFiR

HUA I 2R G850 MR e R G0 S5 0 S v e R4,
Je RAPE RGN R —Fh i R YA E A A T e shi
MR Z Hh, 5542 12 H SRR 45 41 HE (natural killer cell,
NK) S K B 480 e A 1 B A ™)) Bl 25 4F % B 36 K
HPR 2 T 5 2 e TR N 2 R BE I RO
S G 2 A 20 M s S AR G, 2 N Bl B A
FEHLARIRAFPURYLRE 1 o ARTE e 2 Ul I e, w55k
MRS Z MAFAE AT R R . e, e B e
WL g D B S BT 1 1 AR Ak, AL HE LA
1) SN B8 71 AR A S 1A BE 1 o B0 B2 (R Fec ) I PR
S M R AR I RS KT 2R 4R, NI 5 R fase RGE ) — RAIAE
HRARAEY [ R SRR A T B S I T A R, fif
LN G BRI, BIUER A, . L, R
TE SRR . T LT AR R e K, W BR RAE

HF, R RN AR R AF A fE IR, e
HIRHE, IRBIEG 20 B, BEE AT G 40 iY O¢
BT R, TR 2F U Bl B 22 1 B 2 2
14 RFOFER

Jig s 2 BN R FE AR R RGN, FEAE— A
LM -5, R B s i, o,
£ H ¥ | IR K (norepinephrine, NE)REAEK #4r, T 5-F2 (0
J#(C1oHaN,0, S-HT) SRR . TR 4 RGP AFAE—FD
B A AL ¥ (monoamine oxidase, MAO), MAO [q] T.i§4> K
AL B2 FBAPY, S@H I B 5 REIEME,
1.5 HEy

T4 B A% AR N Ay S AL T A, ik
AR R AN R A, TR B B R T 4 B T R
15504k REF1 Y B Rt R — Rk 1 S 28 3 T,
5% & B 28 3o B Tl DR £ 199 75 T B A2 A vl L3 s S i 07,
B0, T B R B AR Sl Se R e gy, TN
LD B AU P AU AR IR Y, R
B EAE N T O L s, TRAT R AR R A R,
X— B 70%, H'EE SR BUEMX, MhEREE
FULE SRS

2 ARTEIEMERSIIRZER

WRE G A Z R AYE RSy, FEATER BT
K. FRIEEERE R ILTF A . RUR NI 2k,
FEAR KR | FHEE RS, g bR A, A
BARGSS | SR EES LAY . BRI — SR r R T
2.1 HHE

IR, WREZHRAHEEREP, 8L
A PUEAL . BGEEA IR . BEBER GRE T RE A e G
Ey R FITUE EEM, W& L.

oy 2 2 DOVRE 5 i B 22 0 m DA s 5 2/ U 2 2D 3]
¢ Re J1, FEALE AT e 5 MK N v T DX PR R R T (cyclic
adenosine monophosphate, cAMP) v Jo4-25 & 25 M i
B 3500 o6 14 45 A 2B 11 (cCAMP-response element binding
protein, CREB)Z 57K A R4 56 , maHe 1380 300 py A
Z W50 DLl if cAMP/ZE (1 #{ i A (proteinkinase A,
PKA)/CREB 5 5 i@ ¥&% 5% wi i W5 ok & B % W F
(brain-derived neurotrophic factor, BDNF)AJ 4, Fid1d 5
WS AT I, RS2 . B EBR LT EIRER W
D = ol NN = BT VA =

T 5 2 OS2 B D KA 22 AT LA S R A Y
(malondialdehyde, MDA) ¥ & il i A [l (phospholipasea2,
PLAL)IEE, $265 Ga™ -ATP FiG v JFLRRLAR R a1k, ik
LR IRRE AR, PR IR SR A, I 5,
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T T PR A 2o W R o 48 o8 3 2 R R TP b AT A AL e
FIRNE LR A AR AR, AR K R P E IR
S SECIR Y R, R B T AR 3R R /N B B
Fad A AE R, N 5O R b R A AR W B Ak
(superoxide dismutase, SOD)¥ 1 =5 Fl L & Th g o 7 2 F
5%, 156 A PR A 22 AT LABH 1S St /DN B g I 3 401k 43
fio PN SO /N % S 4 T A SR AR, ST Bl e AR,
FH RGN PR AR 22 M T R ARG T, 5 SRR BH R R 2 AT DU
FEA 3 /N R i R ], 39 SOD & 1, B&fIk MDA
TR, WEZNAN SRR . AR /NS S A IR AR
B 0 2% T S50 /)N BB A A PR AR AL A A0 T A5 2R AT
[RIBT, PR Z B0 LIRFEAIR NO ¥R, Pl il 2 22 40 g o
T2, ATk 28 /N UL 2 A AR A TR AR R, 53 4h,
INEZEDRA D2 FUBHE RN, WLEE P K R o
/NI BT EARVE R, & BN 5 a3 A 2 I G A
AL ¥ (glutathione peroxidase, GSH-Px)iG M, UilH A
WA Z R I 2B — 2 A LRE ST, AT LASESE il i)
B

g IR ST 1 T D=2 LRI U /N RS,
K PR ZBERY /N MDA . ki EEEYE . H
A -2 (interleukin-2, IL-2) it . Wk EL AU A AE TT |
VI e N s 1 W A L ) e W T R, 45 R R B PR AR 2 T LA
P A s, BRI/ NEUD AN Sk S 4 L
MHAGRERE S, % D-LANEBOEE/ N LR,

N2 5 THITE UE PR AR 224 HA S 2 2 RO

HEAN, PIACR R B HO o5 (R Al 8 e
SAM-P8 /N A AR, i SAM-P8 /NI il T HE R
FLEO FL AT AR A b i i e A A& 1, (R 4
RZFE R R B Ao T B
22 B FE

WA R, AHCR BT R R . e 4
AT WU S SO RE R BT R AR, Wk 2.

g S U2 TR AR R T LA SAM-P8 /)
BT B CAT DX IE 6 HE A M A7 35 8, A Y AR ST AT
DL ol s A AR A2 R, R BEA DGR (TR aL, R
TS TS, M3 SAM-P8 /Nl TN MRS, 1k 5
WE 2% 3 W B . R K R LR AT L BT R 2t BR
(Alzheimer disease, AD)BIHAIK FIE T X CA1 X 40 HE
G HEFE, B e, ¥EH RSN KRS
T M AZ (B ELALI, A B S, A SR L A 25 58 A
d BT PR AR T AR T A A A 28 A 1 o B A
R A AR T

S S T PR A R A (ST AR I A
/NBRUML « o AFERE R SOD (3& ok, 8 vT LAREAIKa A 1L NG
i, UEBH PR S AT LA B S AE Uy T, Y
PFUABTEAL TR -1, H5T A R S 05 20T A Ak i 7E
H, IR AE 22 2 1 B

®1 AKEZEARENAR
Table 1 Anti-aging effects of polysaccharide of Cistanches

B fEH AHICHE R S5 3Tk
FHamiE e 24k P8 /)M (senescence accelerated mouse-prone/8, SAM-P8)HE 73K [30]
BATN . . O S E LY AL (superoxide dismutase, SOD), GSH-Px % &, i
brEArEA BE BT FARE ), FEAR MDA i, $550 A 5B, FeARMlih NO VR EE, IRING4igid  [31-37]
) MEPH T R Ga®-ATP BEIGTE, FEALHEAREE A (phospholipase A2, PLA,)IE1E;
PR AR 22 Ml
Bt i i i cAMP/PKA/CREB/BDNF 236 584/l 2 L2 BE 1, [7,38-39]
Ko S E e i /N BRUVE i B 5 200 M A A T [37]
e i o i U7 4 S T R0 i 2 R I 1 [37]
#2 AXBRERREWR
Table 2 Anti-aging effects of total glycosides of Cistanches
Y fEH LIPS AT E = DN
Wb iR P15 SAM-P8 /NI Hy CAT X IE B HER A AR IR 2, WOdE A &R 2 I, SR EAH DG 1 083
FH Hik; UEHF AD BUBKRUIETSIX CAL K OATIDILZS; 42431
RS P RiEA B . A SOD W&, BRI BT 5 [44]
L R ~ S 0 £ i SR -
ot e 7 ZFHY SAM-PS /N B S B ; [45-47]

PR R DAL RE T o AMA I TL-2 5o NK AR A LR L 5 W 20 A ) s
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LAY S N S U e )
SAM-P8 /NRI GBI, BE RN MK Sca-1 BHH:4HH |
WIEAYE T 400, NK 0B, sk SEUOmr s e, AR
R AT LI D-2P LM BOE &/ Ak e 4 i it sk
J1. ANEIM TL-2 S5 NK 205 LA R i 5 I 4 it 7
WETHRE, 150 FH RS B RE IG5 /)N BR G 5E T RE ik B SE 27
N REE, CFFT IS Rl
23 FIEEAMR

AR I TR I R ZE RSy, PUREESOR
W . % ARSI R A P A R B 4 B R P4
SERE BN 4 TR, BBUR SRS BT ASGE /N 24 2]
I01ZRET), WA/ MR R AL, UL 2R 2
] e R LA S T RE TR B IE LR 2 AV E T o IEAh,
B LA OB 2R Y R A P o7 /E, s
JNBUHFUKISTE], 3R SRR, et g 2k Ab K FE), B
VR REAT RIS Fh T R B B 5 R A TR A X
USRI R AT 2R A SE SR PR A, 3R 3.

HAEr, SRR ER ST ER 70 MR RS
PN AR R AT . BASAERT . S REERHT . AR
AT AL BT B AR D &, b, (hEZG)
OB P SR 4G T A SR RV Sy TR DO T B s il 1) 2
ZWIT, FE ST KR (TR ) P B AR T 0.30%,
BRI ARE (T I ARET 1.5% . F 2055 IR A SR 45 1

MBS HAT— € BT &1, CHEN 5P R 3,

PSR 3 1 2 R R JIE 2% 38 22 A 3508043, T DAl el 3 1 4R
R . KB BRI 10 B AN & 2R FZ A A KR
(G SR T5 IR P AP R R i [RIRS, R BUARERAGTT &
V' K BRI AR A A3 0 2E R, AR AT LA TR I R e
A KR (PR ) BRI E RIS ™ Tt
PENG %55 & b SR A 1 1T LA 2o 38075 1o S fe Ay Tl
B W) i 15 5% K (peroxisome proliferater-activated receptor,
PPAR-)MES, EFHEHEM., Pk, PR LIRSS/ MK
AR AR, 8L SRR BRI R A OB A 34, A
RAGH B AT LIFEAT db/db /A MUBE AN MR 2K P, SEIR /N
LIIREREAL, B3 db/db /NELOAIEZ, BRI LA

L 0 Ak L B ST o A, B SR A8 T R AT LA S 4 i
PPAR-a/M-CPT-1 {554 ML 1k fig AR 2054

st R AEDG I B AL X D-2RFUECE /N R
HIBTE LR, BB SAENETT T ARG 2/ N . R
JEif) MDA i, $&mrumbiEay s T, B2 m itk E A O 5E s
o G Jis BV AN M A R D R, Ud BH B SRR AT LB B
PRI | B i e TS P AT R T LA S T By TR A H
RELZERE L E

PENG %75 2% BB BEAENH Y T LA D- 3L b
AICl; BB 2/ B — LA S B i RN el 3 25 ] 24
AL AT 5E 5 T SE A BT R A oM T A oG, 5
55 X 224 K A F(nerve growth factor, NGF) il TrkA £
KA 5P, TR B RS AL IR R R AT
PRI RBGARIT Tk, Bilhn, FIVERI/R 2506 BUE TG YT
24 REWY

RMRERM A Z, IRITEMSBHBA—FE, IR
PSRBT SR TN XN B . (LR k
Ui, RS FEE L PUARER . BRI RS
PRGBS T AR B AL R T L R, Wk 4.

ZHANG 45OV FH 52 155 1A A 2% W 412 BRUY (Cistanche
deserticola extract, ECD)ifJT % SAM-P8 /N, &P ECD
ASAURT LA S 25 396 P A0 A DG ) A i 2 7 Ak, T HLE i 3
HEK T SAM-P8 /N3 A5 i, ZHANG S5 K ILiE
PR K SR A o i Rd i 1 AR,
open-field test 237 & BN 2H 21 Fhad S04k AU i (catalase, CAT)
12 TEEBKEE (acetyl cholinesterase, AchE)f&EH#A —&
TREE A3, 22 BT AR K 3R mT LAY ik 2 27 41
PRI BN 2 00 H Y SRR A S5O R FTE I8 A A
JK B HE 5 P 2 AL B A8 /) il (senescence  accelerated
mouse prone 6, SAM-P6), &I A 4554z SAM-P6 HEM:/IN
FRLAG 1ML 75 B 45 2% (bone gla-containing protein, BGP)., &% &
(bone mineral density, BMD). B HEIEMIEN 2 (bone
morphogenetic proteins-2, BMP-2)7/K-, Y& JRFAAAER —
TERITRUR o

#3 ANBRCBETEYERRZMR
Table 3 Anti-aging effects of phenylethanoid glycosides from Cistanches

B4y YEA b S 30k
IS R SR 75 T P2 SR ) - 35 i [51-52]
FASR A 1T VA A S 5% PPAR-y 155 [53]
brEArEA 1] PPAR-a/M-CPT-1 {5 5% 5, [54]
WAL EA PR /N RLG . . MDA & ; [55-56]
EERIET i i o R T 4 PR /N . L 2 R [55]
LRSI T L 0 LS S 7 U M W L e T BB R AR i, TL-2 5 et 3 T [55]
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Table 4 Anti-aging effects of different extracts from Cistanches
JEURE FPFIZE i [EBS 2 S Z:75 3Lk
B K F5 i SEK SAM-P6 /INEIKI -2 i [59]
Jie 158 A AR KA PUAMAE] CAT 5 H3 [60]
7K B GEfifp ey BT 3% BGP, BMD, BMP-2 7KF; [61]
ST HF A S SR - 29 7 i Rl O T A
(EFIABY K &) [62]
R IC AL BT j# i mTOR 7l Nocth W £ AL I #5124

LIN S5 PIF5T K B 16 DA K34 1T LASE TSR
XA i K A, SR SRR T S R T, B
SRR E A OCHICICIRRT, A R NI RE ) B
K, FFfiE T E 1A% (mammalian target of rapamycin, mTOR)
Fil Nocth PIZEHLHIFE A 25 FR 2GR IR

T AN [ A 2 AR 2 7 4 5 2 21 e A2 D7 T AT AN [ 4
AR, WANG S5 b A A YRS K AR R G V82 PR AR
PR BRI 7 30/ S B IR R B S ac A2 e ), IR EUCR
FHEME Z G0N HPA il sk AL L 3 WA 78 i B AR Jot
AN AIOC R, S50 R BRI AR /K BRI X HPA il
A E A, FRWIHEA R A2 EER

T AR 2 O 9 2 B E R 05 ) PRI A28 MDA
NO & BB EART AN CIARZ, 1M SOD & ik, Wbk
KPR DNA i[RI 2P IR0 1 PR AR A LA A /)
FURRIE . M R BT, T AT R A U B D RE A 1E .
Ti8b, PRFKARYAT & AT 2 nER, TN FHTESL
Medb ATl

3 & i

I ANRE M — DR A BRI 5y T 7,
EREMILAE TR MR AL LR &R, MR, L
BB A IV R B AN S L B A et N A /]
KA BRG] 4R A SRR ALRE 1S T R IR
FISEZELEZ Y H 1

PR S de 52 Wl I AL GE B 25 Rl R I 2 —, (EVF
ZALGE P R R TP A N B A PO . A
FEEPER Y BN 4 AT TR IEDUREEAE T (1980 I
13, TE R 2GR BRAE, 202 2T ICAZRE T (2)BE M bLIA
PURALRE D), Wb A 2k Bifs, RN E AT, (3)
SR i 7, AR e IS I A 1 4 I ) BRI OAR L A Y
WEFHRE ST (HIE ISR EEE TR, 75 DNA S # s
DNA A £k

FURI, PR MO B HE 1 1 o 114 170 2 h ML A
FEIRANGG AT, JCHURTE S L I 1 3 sl 4 L
S NIE . A A EOR | SRR BOR Gy TSR

SERMIPALAG A AT S 7 o [RJI, - PRARESE DRt £ it 14
TFRTTEAT, GlanTHEER A . A28, hfl.
Ok . BERE . UIRIRAECC, Al SR 8 75 B4 AR G
WFTE R ALV L, T &t FLAE RE BT 2828 10 P AR T BE
b, TR E T shik B eat .

SE

[1] HERERE, XVBEE, BIFIF, 45 PACAIN B M SR PG TR

HERE[D). 25PN IIESE, 2019, 42(9): 1896-1900.

BI CC, LIU YL, WEI FF, et al. Research progress on main chemical

constituents and biological activities of Cistanche deserticola [J]. Drug

Evaluation Res, 2019, 42(9): 1896-1900.

[2] WANG NQ, JI SZ, ZHANG H, et al. Herba Cistanches: Anti-aging [J].
Aging Dis, 2017, 8(6): 740-759.

[31 %, WHERZFIFE IR, JEWTHEE, 2017, 32(14): 2140-2142.
FANG J. Pharmacological research progress of Cistanches herba [J].
Guangming J Chin Med, 2017, 32(14): 2140-2142.

[4] SHEN CY, JIANG JG, YANG L, et al. Anti-ageing active ingredients from
herbs and nutraceuticals used in traditional Chinese medicine:
Pharmacological mechanisms and implications for drug discovery [J]. BrJ
Pharm, 2017, 174(11): 1395-1425.

[5] BARiPAE, BRL, AU, 4. PRI PR B HCS7 AL AT it
[0]. W24, 2017, 29(5): 1-4.

CHEN 8Y, QIN W, YANG S8, et al. Research progress of clinical
application and therapeutic mechanism of herba Cistanche [J]. Strait
Pharm J, 2017, 29(5): 1-4.

[6] LIN ZJ, WEN JN, ZHU TJ, et al. Chrysogenamide a from an endophytic
fungus associated with Cistanche deserticola and its neuroprotective effect
on SH-SYS5Y cells [J]. J Antibiot, 2008, 61(2): 81-85.

(7] TUEAE, BRI, ERED, 5 RACEZH R R T2 e
IRPNSMEIIL]. 25802 5 3 B Ak, 2019, 33(6): 453.

XING HY, ZHAO LL, WANG SN, et al. Effects of Cistanche deserticola
polysaccharide on learning and memory during aging in vitro and in vivo
[J]. Chin J Pharm Toxicol, 2019, 33(6): 453.

[8] 3K, FWE, Fhikiil, 55, RARA P IE Y BRI MU IS PR T

JE[I]. AR7 RN, 2018, (21): 60-62.
ZHANG Q, LI YZ, SUN ZH, et al. Research progress of antioxidant
function evaluation in vitro of bioactive substances in Cistanche [J]. Farm
Prod Process, 2018, (21): 60—62.

[9] CAI RL, YANG MH, SHI Y, et al. Antifatigue activity of



511 1 14

o, G

PURZR T & D RE A IF 50 E

4435

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

phenylethanoid-rich extract from Cistanche deserticola [J]. Phytother Res,
2010, 24(2): 313-315.

SRARF, ATARIR, iz, SRR R AR S AR R R T
JE]. JMART, 2015, 43(19): 5-7.

ZHANG CL, FU LN, YANG XY, et al. Review of the relationship

between ROS and cell senescence [J]. Guangzhou Chem Ind, 2015, 43(19):

5-7.

P, BT, R, 5. g SRR A FSER R R (B
2£hiK), 2019, 40(3): 388-391, 396.

LIY, WANG YT, XU Y, et al. Cellular Senescence and tumorigenesis [J].
J Tongji Univ (Med Sci), 2019, 40(3): 388-391, 396.

ZIADA-ADAM S, SMITH-MARIE SR, COTE-HELENE CF. Updating
the free radical theory of aging [J]. Front Cell Dev Biol, 2020, 8: 575645.
HARMAN D. Aging: A theory based on free radical and radiation
chemistry [J]. J Gerontol, 1956, 11(3): 298-300.

MICHIKAWA Y, MAZZUCCHELL F, BRESOLIN N, et al
Aging-dependent large accumulation of point mutations in the human
mtDNA control region for replication [J]. Science, 1999, 286: 774-779.
ZAINABADI K. A brief history of modern aging research [J]. Exp
Gerontol, 2018, 104: 35-42.

MARK FH, DAVID WW, CHARLES EH, et al. Telomerase activity is
maintained throughout the lifespan of long-lived birds [J]. Exp Gerontol,
2007, 42(7): 610-618.

RIZVI S, RAZA ST, MAHDI F. Telomere length variations in aging and
age-related diseases [J]. Current Aging Sci, 2014, 7(3): 161-167.
SOLANA R, PAWELEC G, TARAZONA R. Aging and innate immunity
[J]. Immunity, 2006, 24: 491-94.

DE L, FUENTE M. Role of neuroimmunomodulation in aging [J].
Neuroimmunomodulat, 2008, 15: 213-23

CHRISTIAN R, VANESSA N, DOUGLAS E, et al. Innate immunity and
aging [J]. Exp Gerontol, 2008, 43(8): 718-728.

MY, B PEEEFUSRERENRAD]. SEWIPE, 2013,
28(2): 240-241.

XIAO L, WANG H. The combination of aging theory of traditional
Chinese medicine and immune aging [J]. Bright Chin Med, 2013, 28(2):
240-241.

BORTOLATO M, SHIH JC. Behavioral outcomes of monoamine oxidase
deficiency: Preclinical and clinical evidence [J]. Monoamine Oxidases
Their Inhibitors, 2011, 100: 13-42.

DLUGOS AM, PALMER AA, DE-WIT H. Negative emotionality:
monoamine oxidase B gene variants modulate personality traits in healthy
humans [J]. J Neural Transm, 2009, 116(10): 1323-1334.

SRTHNG, WHEE. Prg 2y S 2 e e (D). R BB R A (5 B
A, 2018, 18(A2): 134-135.

CAI YO, XIE GP. Research progress of anti-aging drugs and theories [J].
World Latest Med Inf, 2018, 18(A2): 134-135.

HAHM JH, JEONG C, NAM HG. Diet restriction-induced healthy aging is
mediated through the immune ZIP-2 in
Caenorhabditis elegans [J]. Aging Cell, 2019, 18(5): €12982.

DONG YH, GUO Q, LIU JJ, et al. Simultaneous determination of seven

signaling component

phenylethanoid glycosides in Cistanches herba by a single marker using a
new calculation of relative correction factor [J]. J Sep Sci, 2018, 41(9):

1913-1922.

[27]

(28]

[29]

[30]

[31]

(32]

[34]

[35]

[37]

JIANG Y, TU PF. Analysis of chemical constituents in Cistanche species
[J]. J Chromatogr A, 2009, 1216(11): 1970-1979.

WRte, HRIRR. AR Z TR EE T I SR T]. P 5 Ll
PE2pdti, 2012, 15(2): 310-311.

CHEN H, DONG LS. Research progress on anti-aging effect of
polysaccharides from Cistanche deserticola [J]. China Coal Ind Med J,
2012, 15(2): 310-311.

mEEE, BOH, . ARSI AT D]. B
fifr, 2015, 17(2): 136-139.

GAO XX, CHEN J, PENG YL. Research situation of pharmacological
effects of Cistanche deserticol polysaccharides [J]. Food Drug, 2015,
17(2): 136-139.

AFRETK, HUKYE, B AR X LR/ SAMPS
1702 RSB AR 1], SRR ROR - h BE 25 3L, 2019,
21(6): 1103-1109.

FU ZF, DAI YN, MAO HP. Effects of Cistanche deserticola extracts on
behavior and gut microbiota of senescence accelerated mouse (SAMPS)
[J]. World Sci Technol/Modernizat Tradit Chin Med Mater Med, 2019,
21(6): 1103-1109.

ElEE, TR, IMNREA, F PR Z N D-2FRL O /N
AR BHURIBFEI]. WAL R, 2019, 41(1): 96-100.

YAN L, HU JP, SUN XD, et al. Study on the anti-fatigue effect and
mechanism of Cistanche deserticola polysaccharide on D-galactose-
induced aging mice [J]. Hebei J Tradit Chin Med, 2019, 41(1): 96-100.
S, AT EAM. AR /N BUIR S A B A ). )N R
2EBEAR, 2004, (4): 27-28.

WU B, FU YM, Effect of polysacchrides of Cistanche deserticola Y. C.
Ma on lipid peroxide in aging mice [J]. Acade J Guangzhou Med Univ,
2004, (4): 27-28.

IV, Wb, WTHE, 55 PYAER Xt 28 8/ U — S fL U 2
T2 ], op [ 232458, 2003, (6): 683-686.

SUN Y, XU F, YANG XX, et al. Effects of Cistanche polysaccharides on
lung nitric oxide and apoptosis in aging mice [J]. Chin Pharm Bull, 2003,
(6): 683—686.

Iz, R, U, 5 WA SRR/ NEUNE A & S hiEd
IRERRBIZII[I]. P EZG IR, 2001, (1): 101-103.

SUN Y, WANG DJ, ZHU J, et al. Effects of Cistanche desertica
polysacchrides on the constitution of protein and anti-oxidative capacity of
lune in aging mice [J]. Chin Pharm Bull, 2001, (1): 101-103.

MR, BWEAR, WO, 45, PR i fE s ). Bk
TLEEZ5FLE, 2011, 34(1): 1-2.

XU H, WEI XD, OU Q, et al. Desertliving Cistanche anti-aging action: A
comparative study [J]. Heilongjiang Med Pharm, 2011, 34(1): 1-2.

TRME, BUDEAR, TRISEE, 5. PR 2 1 K UL IR CREP 1E T
FIBFFEI). Hh AR 2R, 2008, (9): 866-867.

XU H, WEI XD, ZHANG PX, et al. Effects of Cistanche polysaccharides
on liver mitochondria of aging rats [J]. Chin J Gerontol, 2008, (9):
866-867.

SRHESR, AR, RIEIE. AACER 20 58 /] B o5 AN 0 s oL
TERRMI[I]. T EZ2AAERE, 2011, 46(14): 1081-1083.

ZHANG HQ, LI Y, SONG YY. Effect of polysaccharides of Cistanche
deserticola on immune cells and telomerase activity in aging mice [J].

Chin Pharm J, 2011, 46(14): 1081-1083.



4436 B e A o R AT A %1245
[38] KME, KL, MM, 55 PRI ZNNT D-2PFUME AT S Atk L TR hippocampal CA1 area of experimental AD rats induced by f-amyloid [J].

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

PHERBIE]. PRI, 2017, 33(7): 927-933.

WU Y, ZHANG H, BU R, et al. In vivo and in vitro studies of protective
effect of CDPS on acute aging mouse model induced by D-galactose [J].
Chin Pharm Bull, 2017, 33(7): 927-933.

DR, PR, SEL AF. WACEZHEXT DR BOR BRI/
CREB RikM5Zma[T]. o ESE8 7572544, 2014, 20(20): 137-141.
MA H, YIN RX, GUO M, et al. Effect of Cistanche deserticola
polysaccharides on expression of CREB in D-galactose induced aging
model mice [J]. Chin J Exp Tradit Med Form, 2014, 20(20): 137-141.
Nz, ERER, XbEtE, 55 SRt/ UM RE A et a1
B R ARZ R[], Hh E 2 FI2EE ), 2002, (1): 84-87.

SUN Y, WANG DJ, LIU XM, et al. The change of functions and
hypermicro-instructure in lung in experimental aging mice and effect of
Cistanche desertica polysacchrides on the change [J]. Chin Pharm Bull,
2002, (1): 84-87.

SUI ZF, GU TM, LIU BA, et al. Water-soluble carbohydrate compound
from the bodies of herba Cistanches: Isolation and its scavenging effect on
free radical in skin [J]. Carbohyd Polym, 2011, 85(1): 75-79.

ki, XLOW, FEEF, A AR BT PR A N U il T
PP T[] £k B2 B4R, 2019, 35(11): 43-45, 58.

ZHANG J, LIU XL, CAI ZP, et al. Mechanisms of glycosides of

Cistanche improving synaptic plasticity in senescence accelerated mice [J].

J Baotou Med Coll, 2019, 35(11): 43-45, 58.

BEIRR, EBE, B, S RIS (GCs)X AN S il B
ASTTIBPERIELT]. A3k BEEBEA4R, 2017, 33(8): 78-80.

LIAN JQ, WANG L, ZHAO FJ, et al. Effects of glycosides of Cistanche
on synaptic morphological plasticity in senescence accelerated mice [J]. J
Baotou Med Coll, 2017, 33(8): 78-80.

UL, ATEAME. A AT 2 /N RAUR B S A AT
FE[]. A A, 2005, (5): 639.

WU B, FU YM. Study on anti-lipid peroxide effect of the glycoside of
Cistanche in the subacute aging mice [J]. Chin Pharml Bull, 2005, (5):
639.

KA, ThE, SRR, SF AR EREIIURE . KA
HURIEIBEAE[C). 2 e EPZ 2 . FIMZE . 1738, 9N
Jif AR B VD A 2 FAR ) A AR A 2518 S8, 2011,

ZHANG K, MA X, HAN 8Y, et al. Study on anti-aging, life-prolonging
effect and mechanism of extract of cistanche deserticola [C]. Chinese
Pharmaceutical Society, China Association of Chinese Materia Medica,
Hetian Prefecture Committee, Administrative Department. Proceedings of
the 6th Symposium on Cistanche deserticola and Psamophyte Medicinal
Plants, 2011.

i, IR, R, 5. ARESITT DR T8O SR
FRAEDIREMFENAT]. Hh EAEAEDE, 2004, (5): 441-442.

ZHANG T, LIU CY, WANG JJ, et al. Effects of total glycosides of
Cistanche deserticola on immune function of aging mice induced by
D-galactose [J]. Chin J Gerontol, 2004, (5): 441-442.

B2, FEWESE, BN, S PUACR ST pEmit A ECERE AD
KEIED CAl KFHIB ARSI LD ] NHCE =B =4k,
2020, 35(6): 947-951.

LUO L, WANG XW, SHI KR, et al. Preliminary study on the
pathomorphology of the Glycosides of Cistanche Herba on the

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[59]

[60]

[61]

J North Sichuan Med Coll, 2020, 35(6): 947-951.

KEZR, XFR. WHREAECRT DR LB e b
EAEMBISEL). h25%1, 2008, (9): 1385-1388.

XUAN GD, LIU CQ. Research on the effect of phenylethanoid glycosides
(PEG) of the Cistanche deserticola on anti-aging in aged mice induced by
D-galactose [J]. J Chin Med Mater, 2008, (9): 1385-1388.

CAI RL, YANG MH, SHI Y, et al. Antifatigue activity of
phenylethanoid-rich extract from Cistanche deserticola [J]. Phytother Res,
2010, 21(2): 313-315.

LI F, YANG X, YANG Y, et al. Antiosteoporotic activity of echinacoside
in ovariectomized rats [J]. Phytomedicine, 2013, 20(6): 549-557.

CHEN W, LIN HR, WEI CM, et al. Echinacoside, a phenylethanoid
glycoside from Cistanche deserticola, extends lifespan of Caenorhabditis
elegans and protects from Ab-induced toxicity [J]. Biogerontology, 2018,
19(1): 47-65.

WU CJ, CHIEN MY, LIN NH, et al. Echinacoside isolated from Cistanche
tubulosa putatively stimulates growth hormone secretion via activation of
the ghrelin receptor [J]. Molecules, 2019, 24(4): 720.

PENG S, LI PY, LIU PR, et al. Cistanches alleviates sevoflurane-induced
cognitive dysfunction by regulating PPAR-y-dependent antioxidant and
anti-inflammatory in rats [J]. J Cell Mol Med, 2019, 24(2): 1345-1358.
ZHANG X, HAO YR. Beneficial effects of echinacoside on diabetic
cardiomyopathy in diabetic Db/Db mice [J]. Drug Des Dev Ther, 2020, 14:
5575-5587.

TRHER, SR, PRFTF, S BRI A B E R /N B e Aty
T A0S DR R R (0], ob [ 24 B N R P AE 2RGE, 2008, (4):
270-273.

ZHANG HQ, WENG XIJ, CHEN LL, et al. Effect of Cistanche tubulosa
(Scheuk) whight acteoside on telomerase activity and immunity of aging
mice [J]. Chin J Pharm Toxicol, 2008, (4): 270-273.

AL AR, SRR, S RTHRRTE DR/ Mt
PEFIOBISET]. T EI 2532584z, 2013, 29(10): 1440-1443.

GAO L, LIN J, ZHANG FC, et al. Antioxidant effects of acteoside on
aged mice induced by D-galactose [J]. Chin Pharm Bull, 2013, 29(10):
1440-1443.

PENG XM, GAO L, HUO SX, et al. The mechanism of memory
enhancement of acteoside (verbascoside) in the senescent mouse model
induced by a combination of D-gal and AICl; [J]. Phytother Res, 2015,
29(8): 1137-1144.

GAO L, PENG XM, HUO SX, et al. Memory enhancement of acteoside
(verbascoside) in a senescent mice model induced by a combination of
D-gal and AICl; [J]. Phytother Res, 2015, 19(8): 1131-1136.

ZHANG K, MA X, HE WI, et al. Extracts of Cistanche deserticola can
antagonize immunosenescence and extend life span in senescence-
accelerated mouse prone 8 (SAM-P8) mice [J]. Evid-Based Compl Alt,
2014,2014: 601383.

ZHANG GF, YIN LS, ZHANG C, et al. Effect of Cistanche deserticola
Ma extract on memory of aged mice [J]. Trop J Pharm Res, 2017, 16(8):
1903-1907.

TRER AR, FRFFLL, VPRI, SF. SR A AN P Al B BB /N L
BMP-2 2 FIRIAREMI]. TR BEAA4AE, 2014, 36(12): 1114-1116.
ZHANG YQ, ZHENG DH, XU JF, et al. Effect of desertliving Cistanche



511 1 14

%, %

BB

ZIUIRE Ao UE R 4437

[62]

[63]

[64]

[65]

[66]

on expression of BMP-2 in enescence accelerated mouse P6 of
osteoporosis [J]. Ningxia Med J, 2014, 36(12): 1114-1116.

LIN WY, YAO C, CHENG 1J, et al. Molecular pathways related to the
longevity promotion and cognitive improvement of Cistanche tubulosa in
Drosophila [J]. Phytomedicine, 2017, 26: 37-44.

WANG DF, WANG HZ, GU L. The antidepressant and cognitive
improvement activities of the traditional Chinese herb Cistanche [J].
Evid-Based Compl Alt, 2017, 2017: 3925903.

T, SRRk, TURAE, 55 ARG X s R R i
J G PETNRERNEM[I]. HhARrh R 2241, 2017, 35(11): 2882-2885.
FAN YN, HUANG YQ, JIA YZ, et al. Effects of Cistanches herba before
and after processing on anti-aging function and immune function of
D-galactose-induced aging rats [J]. Chin Arch Tradit Chin Med, 2017,
35(11): 2882-2885.

TAE YW, SHAM KY, KIM DH, et al. Whitening and anti-aging effects of
Cistanche deserticola extract [J]. J Plant Biotechnol, 2016, 43(4):
492-499.

JAN, g, Bk R R RS P R R D]. A

K244k, 2021, 12(3): 898-903.
ZHOU G, GAO JM, CAO J. Application of Cistanche in health food [J]. J
Food Saf Qual, 2021, 12(3): 898-903.

(s T %)
fEEE N

B % MIHRE, TERARFE
ARYEFSHER M,
E-mail: 15525926785@163.com

EXA, BEER, TERRFEARNE
MEFSHERR.

E-mail: meyanwenjie@126.com



