55 42 55 9 1) o B R B OR Vol. 42 No. 9
2023 4F 9 H Chinese Wild Plant Resources Sept. 2023

doi:10.3969/j.issn.1006-9690.2023.09.012

REUZHM S AIEEANAREREER
E Tlu\%%% I)nsl.lﬁ*ﬁ

i, P RAR L B XL AT AR A RTRY, A EEY,BEZAL N A,
LI AN

(L E R R 250 FE e [ 58 B8 2545 B ) v 2 12 = 9 52 2/ )1 [ L A 08 v 238 24 )5 M T B S =8, S G
400065 ;2. P4 g FE RN 2- B I v B2 2 B )1 e g v 24580 24 95 P 13 E 5 S 80 22, D)1 49 6460005 3. 38 L R R}
TR 2iEBE, BN 38 5630005 4. U )1 48 PIVE T AL BF2# B, 1)1 YT 641000)

H E OREA(PREAREFEHLDKBOEARRFTHM, YERNFAGFT RS AALEE R GREER,
TN a‘mm TR GBI ABRAFPAAZEANER , Z— AL E AT 0 P M, AHE R IT R AL S ko A
A R AT, PR TR AR &M (Q-marker) 89 22 &, AL 3 R 5 R 2L b 2R ) 25 49 Buds P 4 Rk R,
5 BIR A5 FT i%@ﬁ@ﬂkmmﬁ AR AT TN AT, AR R AR T ERL R BAFERBSRT
KHER K& FRSHEAER REAFEY

FE 5> %S R284 EAARIZED : A XE4RE:1006-9690(2023)09-0070-11

Research Progress on Chemical Components and Pharmacological
Effects of Asparagi Radix and Predictive Analysis of Its Quality Marker
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Abstract Asparagi Radix is a traditional bulk Chinese medicinal herb included in the Pharmacopoeia of
the People’s Republic of China. It is a commonly used medicine for nourishing yin and clearing heat, and
has functions such as delaying aging, lowering blood pressure and blood sugar, anti—tumor, antibacteri-
al, anti-inflammatory, enhancing immunity, and protecting nerves. It is a promising Chinese medicinal
herb. This study provides a review of the chemical compositions and pharmacological effects of Asparagi
Radix, and based on the concept of quality markers (Q—markers), predicts and analyzes the components
of Asparagi Radix from the perspectives of chemical composition, component effectiveness, expression of

components in different drug combinations, and component measurability. This provides a reference for
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controlling the quality of Asparagi Radix and improving its quality standards.

Key words Asparagi Radix; Chemical composition; Pharmacological action; Quality marker
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Tab. 1 Steroidal saponins in Asparagi Radix

i [AELIEA N ik
1 (259)-5B-1MKH§-3B,22a, 26— —fE-3-0—-B-D—-ME I AME Fe— (1,4 ) —B—D—NH I 3] 28 B 3 — 26— 0— B —D— N i 48] 76 47 (6]

2 BB AE-26-0-B-D- LA 1

3 6)-B-D- LI A -26-0-B-D- IR 1F
Y DomA A

3 ~26-0-B-D— ML I A I

6

BEFE 26— 0~ ~D—NH e 4 24 Wi
7 (258)-5B-2H-3B, 220~ 12~ -3-0—B~D Atk e 4 HE T

~26-0-B-D- NI 45 BT

9  aspacochioside A

(25R)-5p-1k -3, 220t , 26~ =[5 ~3~0~B-D-ALIM AT A Bl K~ (1,2) ~B-D-ME M AR (1, 4) - L-HHL I FLAAH L -(1,6) -
(25R)-5B-1k 3B, 22a, 26— — [ —-3-0—B—-D—MHIR A 2 0 5 - (1,2) —a— LM R FRAAREBE - (1, 4) — - L-HE IR FR S 3E- (1,
(25R)-5B-1k {1 -3B,22a, 26— = -3-0—a— LM M AL - (1,2) - B-D-ML M AR - (1,4) - B-D-NH I 1 45 B 2 -26-0-8
(258)-5B-MK 5 -3B, 220, 26— = i~ 12—l —3-0 -~ Tt i FRZEHEIE— (1,2) - B-D- LM ANEIE - (1, 4) —B—D— ik e 5 28 i 5

(258) =A™ I -1k -3, 220, 26~ =~ 12~ -3 -0~ LN I FR AL (1,2) ~B-D - AMERE - (1,4)-B-D-MH I 7 4

(25R)-A*O—Jf5 -5 -3B , 22a, 26— = BE—-3-0—a— L~ MM R - (1,2) —B-D— LI ACHRERE - (1,4 ) — B—D—NH I 3 26 ik

10 (25R)-5p-MkH§-3B .22, 26— = FE-3-0-B-D-NEMHANHEIL - (1,4)—B—D— N Meg 7 25 Ml 5k —26—-0—B—D— MLk e 451 28 4 11 (6]
11 (25R)-5B-1k{$§-3B, 220, 26— = FE-3-0—a—L- Mg R ZHEIE— (1, 4) —B—D—NH I 38 2 4 — 26— 0 B—D— I i 78 2 (6]

12 ~26-0-B—D— NI 75 2 B4

13 (258)-5B-1k{H -3, 220, 26~ =5~ 12~ -3~ 0—B—D—NHk i 7 204 B~ 26— 0 —B—D— Mk i 7 285 4

14 protodioscin
15 filicinoside C

16 aspacochinosides P

(259)-A*O—J -1 £ 38, 220, 26— = 5-3-0—a— LN FRAEMEIE - (1,2) - B-D-NL I AERE— (1, 4) —B—D— Lk ik 4 28 i ik
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30 (255)-26-0-B-D-NLMH A HHIE-58-Tk 1 -38,22a,26- =% 8]
31 (258)-26-0-B-D-H I 45 b 5581k £ -3B , 22a, 26— = [iE-3-0—B-D - NI i A A 1 8]
32 (258)-5B-HE i ~3B~0l-3-0-a~L-Mt IR AT 8]
33 (258)-5B-HE i ~3B~0l-3-0-a~L-M A A M1 8]
34 (258)-5B-12{ ~3B—0l-3-0-a-L- NN ML (1,4) -B-D—HL I i B 1 8]
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44 aspacochinoside M [11]
45 aspacochioside B [12]
46 aspacochioside C (AR-1) [13]
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50  asparacosins A [15]
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g 26-0-B-D-MERIH A 220 fE A~ ( 25R)—A5ii’—ﬂ}i =3B, 26~ " FE-3-0~a-L-MEM AR (1, 2) - [ =D~ MM 2l [17]
Fe—(1,4)—a—L-MEMG AL (1,4) ]-B-D-H A Ml 11
55 (25R)-26-0-B-D-MEI AT HIIE-3, 200, 26~ =K IEN 565, 22-—I5-3-0-a- LM RUAHIE-(1.2)-[o- LU RLE )
WEHE-(1,4) ]-B-D- NI AT
56  dioscoreside H [17]
57  asparacochioside A [18]
58 1S5RS BT [18]
59  chamaedroside E [18]
60  LI4nRer (graci]]in) [19]
61  EHEA (dioscin) [19]
62 JREHRF [20]
63 JFHTEHUL [20]
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Tab. 2  Other steroids in Asparagi Radix

ETs (AR RS SCHk > G MHATR SCHR
1 SEFBTT [9] 4 LA IT [10]
2 B-A% i i [10] 5 7 [19]
3 FHHRTIT [10] 6 HE U AT T (yamogenin ) [21]

R3 REZHESHEEUEY
Tab. 3  Polysaccharide compounds in Asparagi Radix

%' &Y 2R SCHik %' HEUH TR SCHik
1 asparagus polysaccharide A [23] 6 PA-I [24]
2 asparagus polysaccharide B [23] 7 PA-TI [24]
3 asparagus polysaccharide C [23] 8 asparagus cochinchinensis polysaceharid 1(ACP1) [25]
4 asparagus polysaccharide D [23] 9 D(+) p— 4 Uk (R 20 ) [26]
5 PA-W [24] 10 asparagi radix polysaccharide (ARP) [27]

Bl REFPEEEHERLAWEN

Fig. 1 Chemical structures of steroidal saponins in Asparagi Radix
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Tab. 4 Lignans in Asparagi Radix

i LA 4 B SCHk S a4 B SCHk
1 4-0-H1 H-J2 i (8] 5 37— 32 3 [15]
2 (=)-Je 3 [8] 6 (+)-4'-0-H 3k-Je 3L iy [19]
3 (=)—4'-0- 1 -2 Ly (8] 7 (+)-Je i [28]
4 RIS A8 SVARIE =8 SVES S 28 IEe/a L) [15] — — —
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Tab.5 Other compounds in Asparagi Radix

G AR SCik G a4 Fr SCHk
1 I EILEN S [8] 13 5,7- " $25-6,8,4"- = S IR [19]
2 TE-= ZRkR [10] 14 ik B R [19]
3 Rl [10] 15 5—FH AU R LA [21]
4 9- Ll [10] 16 pseudoprotoneodioscin [30]
5 M [10] 17 asparbiben A [31]
6 iso—agatharesinoside [13] 18 asparbiben B [31]
7 KA e — [15] 19 asparbiben C [31]
8 377 =P A R R A I e — i [15] 20 stilbostemin F [31]
9 1, 3= =X FE R A -4 s — 1Tl [15] 21 ZENRER [31]
10 Sz RA AR [15] 22 2-(4-FRIEHIE) KW R 2 TR [31]
11 5—F% TP BL e [19] 23 1= (4-F2 IR HI RS ) 2, [31]
12 B 2L [19] 24 4-FR I3 -UREOR H R [31]

> AR MDA 7KV $2 e 13 S s 241 28 SOD 16 P 114 G 5 ]

PRAC 24 B2 F 5% 3R B R A AT B 0% - Wiy 0
PR BLAR IR GE B I IE D) RE R I R
M B B HOmAR oA R S R
PR R 2 R G0 2 FRAEH
2.1 mEH

FAECR AR A B2 ) i B IC R & A IR &
i IEAR ", IR 2 BB 58 AR 56 KA HAT WY 1)
AR o KA I P S B0 A s 42 ) Re 6%
112 42 5 D—F FUME 5 T P 2 1k /) B O JIL B A
AL b BT A AL BT PR TR AR AL = P KO
4R DR LB S 0y e e A/ B — S 4k
RAH L F AL A ALY B AL (Superoxide
dismutase, SOD) 3 P FFEAR TN % (Malondialde-
hyde, MDA) 7K F- 240 Jf: H 242 i 2 34 0 5 22/ B
(1 20 ML R, R, R A& 20 = BRI/ R

R RAM AN R AT A AR B R
FLrf BN AT T ROR B . R FHROR =k
AR — AR 2 KA ZHETEARSPXT -0, FT-OH A
H 35 0 8 B 0 2, &5 SR 2 I L LA B T PR AE
FHU S W 2 W = O (0.8~1.0 mg/mL) B, X - OH
(1437 B SR 08 T i K, aR 31 48.43% oA  ME S YE &
CX -0, BT BR AR 22, RS b 52 50 3R ]
RE LN TatE 20 RA B XT -0, F-OH 2
A 2 AR R T LS e g e
2.2 HpheE

KA WP VE 5 bt b R S
P8 00 L T LR Y i ) B S S B AE G, Horh A
It 3R LAY, 375 T A 08 T B R 1 B A
FHBL o 38 250 ) FH 099 2% 245 382 19 J7 3k 43 W
T AP Mg BV AL AT R85 T B AL R 1
I RIFGTE JAE IR IR AU T A 245y 4R
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Tab. 6 Comparison of Chinese and English medical termes and their abbreviations

=2 AR P AFR e
i 7K g8 2 Ascites tumor S180
/N ERSE R /K g 41 Mouse ehrlich ascites carcinoma cells EAC
/1N BRI 248 A Mouse hepatoma cell H22
NIRRT 0 240 Human promyelocytic leukemia cell line HL-60
N IR A A 240 Human large cell lung cancer cells NCI-H460
INIIRE G Human hepatoma cells Hep-G2/Hep3B/SK-Hep1/SMMC-7721
I J 4 B ik Human umbilical vein endothelial cells HUVEC
A S B 1 3 PiiAk Comm domain containing 3 COMMD3
¥ kB Nuclear factor kappa—B NF-«B
NFLH i A ik Human breast cancer cell line MCF-7
B A VST T 4 i Myeloid—derived suppressor cells MDSCs
NI 3 B A 24 Human oral epidermoid carcinoma cells KB
/1N BR 98 24 A Mouse lung cancer cells Lewis
JH- 44t Hepatocellular carcinoma HCC
JIEE 1 R 4 i Membranouse epithelial cells M 41
B bk U 4 g -2 B-cell lymphoma—2 Bel-2
(E e Messenger ribonucleic acid m-RNA
Bel-2 G H X Bel-2 associated protein X Bax
BAFE R T -1a Hypoxia inducible factor-1a HIF-1a
1A AR Vascular endothelial growth factor VEGF
x7 RETMIERL
Tab. 7  Anti-tumor effects of Asparagi Radix
AL IO SRR AE AL SCHk
KA S180.EAC . H22 gf{g%@gﬁ%(SISO\HZZ)EK,E{/zSlSOE‘EiF‘?/J\EI?ﬁZi’V‘Jﬁ‘ZEE‘J‘I‘Eﬂ,X\J‘EAC%%IA”J [41]
— HL-60 . NCI—HflGO Hep-G2. %I liL—(?O A M FE IR 5 ZU A AN R PE L X NCI-H460 . Hep—G2 S MCF-7 2 B — [42]
MCF-7 FE PRI
B HL-60 g\%g;;}g?fgﬁiiﬁﬁﬂ%fmmr{wmﬁ,Em-ﬁ%ﬂﬂﬁﬁﬁﬁﬁ Bel-2 mRNA ({3 [43]
MDSCs REAR A 97 /1N Eﬁﬂ%ﬂ}% EP MD?CS‘E’J o B, AL AT BB 38 3 S Toll B 27 14 4/4% 5% [44]
REZHE 5 SR T -«B 5 Tl A I T
8 MR AN UK . Lewis i MCF-7 70 KB 40 A 1, 7R A 30 E B X Lewis fili e th— 2 (4 il 5 77 [45]
PRANHIR AT 1] HCC 2B K I % Hep3B Al HepG2 4 i B A B4 1k 4 it 747k,
FEHLTH AT e A 4 15 Bax , Bel-2 FIANMLE 7= 2 AR A9 325K, A RO S AE TR [46]
Hep—G2 /M 4 L J& 11 {2
Hee P HCC A A, HALT] 5 400t i it 45 JSCRI R oo 200 PR 1 5% [47]
B HCC i [ LA i 55 iﬁﬂfﬁﬁ . Efﬂ FE‘IJ‘H A 2 38 40 1 HIF 1o/ (48]
VEGF &35 KA il J-Jess 40 A £ 42 5% AR 2 P9 40 6 08 5 5
KRAZHE SK-Hepl i SK—Hep | 20144 58 L% AR ZEFNINAE A8, HAE M S I0H HIF 1o FTVEGF £ [49]
SK-Hepl .Hep-3B. IR SGE T IH COMMD3 B3R 1 T8 40 B A 45 B8 AR 22 RIm A 24 B, [50]
HUVEC HAHLH AT HES 435 HIF- 10/ VEGF/NF-«B {5538 47 ¢
SK-Hep .Hep-3B ZJ %W%I& F ] SK—Hep Al Hep—38 4010 ERS , JUHLIR 5 ke LR RALAL g
HepG2 SRR B0 ) HepG2 A1 M A: &, HoAR FH S5 3] HepG2 M 228 5T R A 5% [52]
SMMC-7721 X SMMC—-7721 4 g (1 A 4 LA XU 5 V6, ELAE AR 3 AT 0O0C &R [53]
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KA 7% 26 B R A HLA B 1) 32 A 1 D g
AR 16 M) BT 2 B R A AN B AR 21 2 fb
G G/ NEESIIR R IR A Z X S5 /N R
BUAA I 20 B b i AR TR S 28 RN AR R S M e sie S Dy fig
A BRI . B 5B T R LR & Z ]
P2 G DRI /D BRI ¥ = ok DG 4 i PN
IR MR 32 ) G g 25 B 2 200 A 0 T 4 5 /)N B
MR Ah, RABIK B TR EYie BA
G e 71, RERE I Ak T 4, JA 15 % Bh M T 40 e
1/7% B M T 200 60 2 40 i R 0 3% 1 ST A7, 3850 1 4
M -12 e BREE H G 153, B A WNAE
YU
2.4 MERK

KA — P SRR 7, XoF 4 8 €0 7 %
BRI K B 8 w2 B A B i i 7R
KA KA 14 F5 /N B B A 20 g/miL HL T P £
s R AR R IR I 2.5 g/kg B RAFEBOR AT
DL 5 S5 PR B R AE I, XA BRI S B0 KRR A 28
JHAI R Rk 20% LA B WFSR I, Stk IR R,
KA FEIUY) e 0 25 5 M AR F5 51 G 758 8 i) o 22
RN 20 L (ERLAZ — G L ) (%) 7 G B, 1 o A
fiE J1, 38 T LLYE Ak I 40 B T 2 W 22 B 4 i A
T e, RAHR B i A RS 5 0 i
VR T IR A ) R 45 i 8 B 452 184 K BRI 4% i 4
it PR -1 < Tk AL 1 kg K-, 9 B ALK 2 1 4%
B 1 Tl TR A L R 4 5 B A £ T IR A7 A S
I RE IR
2.5 HIZFEMR

RAMEE AP AERAE AR, (ARFHE )
O gk PR ek, kG BRI ORE . AR R4
T R A AR U X R e E K B
/0N BRONZ R K 2 e 5| k1 K B g A B I 1)
AR R, I X8 pl 2 P 5 | %) K B g A B S 79 - Wi
PEAI S RA R 0T LABH I 91 ) A v s P
I B N 027 W %) S N7, A% 308 1o 90 o1 35 S A — 4R Ak
RA TR AR IR 80 F w40 i 0, RIS S <8
] 01047 ) 0 A4 R D 1 2 Y PR DA 40 o) ot
R AR TR 22k . HE el st I Wit 5 4000 1) By
T 200 L 2 1) B 28 7 2 S 2 RIS 1 A A 25 -5 R
HHRLA 28 - 13 FER B ik A
2.6 ITHZRSHIER

KA 7K FIR BE A% 1Y fob a1 b 2 DR LIl 0 N
G T MDA ZKF-, £ 35 48 e H K & SOD 7K F-, f 3

ST S B IR A& KRR 4 il DR 47 4 AT e S |
A U 7 K BRUIG 2 2 TSR AR R VA R 2 4 O
A 5 M i 28 %8 5% I (Brain—derived neurotrophic
factor, BDNF) i) mRNA FIEE 1K A K ™7 1Eoh
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