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[Abstract] Objective To investigate the active constituents of Cistanches Herba that
promote the proliferation of neural stem cells (NSCs) in vitro and to preliminarily clarify the
pharmacodynamic material basis. Methods The extract of Cistanches Herba was separated into
fractions with different polarities by systematic solvent extraction. NSCs were cultured in vitro, and
optical density (OD) values were detected by the CCK-8 assay to calculate the proliferation rate.
Using the promotion of NSC proliferation as an indicator, the active fractions were screened by an
activity-guided method. The active fractions were further separated by conventional column
chromatography and preparative HPLC, and the compound structures were identified by nuclear
magnetic resonance (NMR) spectroscopy comparison with reference compounds. Finally, the
effects of the individual compounds on NSC proliferation were evaluated by the CCK-8 assay.
Results Three active components, echinacoside, cistanoside A, and cistanoside C, were obtained.
Their proliferation-promoting rates on NSCs were 48.58%, 37.06%, and 19.98%, respectively.
Conclusion The three phenylethanoid glycosides isolated from Cistanches Herba exhibit significant
promoting effects on neural stem cell proliferation, providing new insight for the development of

neuroprotective agents.

[Keywords] Cistanches Herba; Neural stem cells; Active ingredients; Echinacoside;
Cistanoside A; Cistanoside C

DOI: 10.12173/j.issn.2097-4922.202605065
HEEEHS: R, W, AKR, LR 4E R, Email: 1g_cn@126.com

https://yxqy.whuznhmedj.com


https://dx.doi.org/10.12173/j.issn.2097-4922.202605065

TRIE 2026 £ 10 A 30 8% 108

R 2 T 2 2 AR N b LAY A B B AR
TENUA R R T, Bk e . it i
WA, HE A BIEM A SRR R
PR, FEICI R . s, EETTEE
IR BATIR IR BRIG A1 AR S5 B A TR
U AR N AR S A e iR TR, 4y
FEERT SR TUTRMZT 5B fge 1

M2 T4 (neural stem cells, NSCs) J&¥§
fEE TR E R h A AT AR BRI —2K 2
REVERI A0 ), NSCs B TR = 2 A i
T IX (subventricular zone, SVZ) 1 &4 IR 7]
ORI AL T )2 (subgranular zone, SGZ), SVZIT)
NSCs il 1 B HIRIA BRI A N #4200, SGZ I
NSCs 7 AR 7= A i R ks 226

NSCs 1Y F e BB RE /) AT R, NSCs 3222 2 fiki
EACIOCHEN R . BB AFIR I, NSCsTEAWT
AR TR RIS, 20 S b i T 4
FEARWIREAL 7 [RIEE, FEag g R, M2tk
AL (SVZ, SGZ) WM K e 240, 25 P4l
MIPR 5 2B K R A B AT R AL, R BURFR T
MBS, DEMIS20R NSCs Y36 5E 5504k

MERIRIN, BAK, WA, BT
G, WRER AR, SRR EORE R UIAOG, B 2
FEHE, REREDIREZ, BEAMRHIR . s
G4 K AN e B LA, A A O PR R
BN FESR o BERE R T AR SRR 36T B
AEEEL Y,

PR 2 8 91 S BHAE ¥ I K (Cistanche
deserticola Y. C.Ma) B4 {6 T % [ Cistanche
tubulosa (Schrenk) Wight ] A1 5 A% A it
2K, WRERT (MRARTEZ) Y WA Ef, &
A VIEAS" 2. (hEZ) 2025 4T
ICHHLEAFNE A . sk, EmEfEzYy, H
THE AR . KT EAFSR IR YT . AR
FTSERB, WARE S AR PR,
HH . RIRRI . ZHREZRLF S Y,
BARYHZ . PUioR. Piee. WiiEse
FREGHEYE . Ho, RGBT ISR R AR £ 2
TEPER AL, CIEMEDIR3TRIZZ ., &
AWFFERM, PR AR S Ll 30 Wne/B-
HEAE A C (B-catenin) 17 5 A2 HF Bl i 4
WINELSVZ I NSCs 345K, BUeEMZaiie ™ 3
2] BRI B /N U ZH 2 — AL A

https://yxqy.whuznhmedj.com

1645

EREPIRIMAE . B A R SRR A
AT, A el i I a4 s oy B 1 A
aE ' AR AT AEIE L U AR |
EH A2 T BRI 5 X2 R R TR
ik, R/ NRITHIRRERG . Bl 1a) 5 T BE
T, R AR ZAR R . B Y K
2 S AT R PR A /N B 2R 8 (senescence—
accelerated mouse prone/8, SAMPS) /NS CAL
DXHIZETT, Al 2 e S il T 2B, T A
HITNRE, HAE 5 il nl S AT BE S B MR
Sk AZ R T 0 10T SR LI KA T SR
17, H T OC T PROACE Hh HARBIRLE IR £ B 28 A
A P HAT A E NSCs B9 1 16 1, UK [A] 4R
BV ETEEEFOHAOCER, M2 RE
W,

BT FRWTIET R, AHFIEUCR TR PR B
SREISRME, LL CCK-8 I A NSCs 1 58 2 AF My i
PEFER . FRGe0 ik AR P A i NSCs 14 51 19 1%
PERCSY . B AR BB PR AR A2 A 28 A 110 W) Jo
Bilt, by PO 1) Joi 4 o) R ot 28 OR3P R G 7 it )
TFE AP HAR S

1 ST

1.1 EEUEE

AVANCE NEO 600 %A% i L4 e i AL (32 =
&N F); LC3000 B S 20 iA A (dbat
BB A BR A 7 ) 5 BSA124S B3 Hr K (ff
FEZELZATAT); BI-2CD B TAES (i
RS A BR AR BT ) 5 311 8 4 fhhik
TE R4 M55 F2 46 AT Countess3 Y4 it 315U | 5%
BRHRBHE A (32D s Epoch BRI (3
[ BioTek {5 A PR A F]) 5 TS2-S—-SM HU{5] B AH 22
BiEE (HA NikonAH]) .
1.2 FEHREIRKF

WARZE (7Hb: B, k5. 24070902) Iy
H BT MR A BR A, AL B 2 KX
BB E R EBHEY R R (Cistanche
deserticola Y.C.Ma) BT 7SR 2R At
31 (5. AZ22031406, 413 98%) HIPN A%
HAXIE (S AFCC3102, 4EEE98%) M H Y
HRRPEWRIA TR A E]; AT CRTRES, (Tt
mBHIFAE R A R A E], #5: MHJ07156TZ,
4 98%); AB-8RIKALMME (Hit%5: 20220315,



1646

W REERHARAA); ZE W (5.
20230201325) Ffr e (4iE5: 20220801429)
W A R EESuE 2R A R AR JoKOE (A
A A A R ZFEd G, it

20220926) ; DMEM/F12 % 3% 3£ (it 5 .
2912966) . HHEERF RIRAW (L5 . 2441878) .

bFGF (L5 032308.1L2723) K B27 FILiE AN
(5. 2814927) 0 [ FEER K /REHE A
FRZAF]; D-Hank's fi#H (ALt REEFRHAR
], S 240005003) ;5 EA-ILIE  (BUINRAL
YR AT, S 23110704) ;5 PBS £8Pk
(i AEYRHEA TR A E, #t5: 2349389);
CCK-8i & (Fg mliti MEPE A R e AT PR
"), #it5: 7E2070D); DMSO-d, (LLZRRME A1k
FHIRAW], it €16340961).
1.3 Iz

SPF 22# 15~17 d (1) SD WEE K FU A 7 DL AR
(db50) EHEARARAF, FAHIES . SYXK
(3) 2023-0011. 2 5 H HEY B 4% SPF bR fETE
PEREA S T EF W IR, A KSR AT A
GB 14925—2010 (SLush®y IEE K&iit) r9AH
NEDR; ShaREAI)S, AT HEH iz
AL R, kil BTG S B s i i AH G
FAE

SIPAE 0 HFRIAE (300 ~ 350 ¢), FifiR)
PEATIRIEE UMY, 22 BRORAEAS A7 3 B A 73 1
PRI R, S0 A (8] R 25 74T 4] 52 X sl At T
Wil SCEG LAt i R 2R A 5 S s e
PER WA, fPAMHCRIER (R
5. BUCM-1-2024050901-1039) .
1.4 Ak
1.41 NSCs 89 R IZ IR BAE,

P22 15 ~ 18 d 19 SD MEPE K BUPRIA S, FHTC
K CEERRIE, RIES R R E & FFEAREG, 75%
CEEHBE R BUERS, WIE &y k2.
B, FTIFREIE, BUR SR 3B T 75% Sl
MR FE G . TUKR I D-Hank's f#59 H
FIBRFERE . BRAC, BT, BUBAGE, WYk
1175 38T ¥ D-Hank's #3509 7 o

SRR RO R, RIS , g, ¥k
0 > 3K B AR FH A XTI R AR B AR S ~
10 min, ZEAFHIGA- IS WAL, B0 (106 % g)
5 min, 20 A5 WAt 200 H 40 M 5, RBP4 AL

Frontiers in Pharmaceutical Sciences, Oct. 2026, Vol. 30, No.10

NSCs. HFA4i iy Byl B T BB IO R4
O BE A 1.0 x 10°/mL, 30 2 40 s 355
BT 37 °C. 5% CO,MBEFM I FR . &3 difffT
IR, RS ~ 7 dfER

B4 H, WAEE ] W RS H AR/
FRBRIRAIM R ALK (F1-A) . 7EBIT NSCs $2H
SYER R, BB M2z R4 M 2l NSCs
A3k, BT OB R v DR R A | Ifn 22 RS
T, e R ME LTS, R R
B R 2P . TERE RIS, NSCs
BIRAERMEEK (K 1-B), 55 PR Aok
IR, X AT BB PR AR NSCs A1 2 M At 7E 45 57
R E R A EIET: . 48 h)a, K4
LRk, PR (K 1-C). 3~5dJF,
YRR MR AR K, PHEBRIE A, oG,
POCRBEMG, LRI PRSI
PEFS HEARRETR (E1-DAIE 1-E), L0
F2 )5 B9 NSCs 5 J5AC NSCs A= KARZS AL, L BRE
JETER, JRTRN, MR A (K 1-F),
1.4.2 NSCst#y %z

AR S Y, ARSI BT RN A
NSCs, 5 =AR4iEni595% Lk I, W HFJ5%:
1.43 CCK-8 & # m B\ K & & 7% &t
NSCs ¥ 78 8 % 7@

HUES 3101 IR A NSCs &3 LA 1 x 10%/mL iy %%
JEAEFL 100 wL 4R F o6 fLb N . X B A ZHAH
(100 pL #5 He BE 1IN 245 9 +100 L 4B ) « 24
PIRZRLL (100 wl 25 9 BE T I 25 W +100 L 56 42
Brgedt) . X (100 w52 4B 37 3+ 100 plL
B ) . TEETEH (200 pL e bR .
FREFRAE SR 72 h, BALINA 20 wL CCK-8 %
W, WFE G T 450 nm A A0 K I A LG
(0D) fH. FLAUF /3T NSCs HiFE % «

WEEAR (%) = [ (424 ODEH-ZjIHE
HODAE) / (KB4 oD (H-5¢ 48 F 4 oD
i) -1] x100%

1.4.4 PRBEEMEIZN B

U REE 3 kg, T8 fii i 75% LBEIRIRAR I,
WA RN ABREY) (CRE). 24 T5,
8 fif H /K [nl L 4R B, Wk AR AT K WK IR Y
(CRW) . CRE &Rk A (60 ~ 90 C) .
LR TG . IE T EEAEHL, e 4 15 A7 9 ik 35 A2

https://yxqy.whuznhmedj.com



TRIE 2026 £ 10 A 30 8% 108

200 pm

'
L Aw

200 yrm

1647

200 pm 200 pm

AN

%200 fim 200 pm

El1 NSCsfERERMMMAEKRES (100%)

Figure 1. Growth status of NSCs in subculture (100x)
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Figure 11. Comparison of the proliferation—promoting
effects of echinacoside, cistanoside A, and
cistanoside C on NSCs (n=4)
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