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Research progress on chemical constituents, pharmacological effects and quality
marker prediction of Glehniae Radix
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Abstract: Beishashen (Glehniae Radix) is the root of Glehnia littoralis, which mainly includes polysaccharides, coumarins,
polyacetylenes, lignans, phenolic acids, etc. It has many pharmacological activities such as immune regulation, antitumor, anti-oxidation
and anti-inflammation. The research status of Glehniae Radix was visualized by bibliometrics, and the research progress of chemical
constituents and pharmacological effects of Glehniae Radix was summarized. The network pharmacology method was used to predict the
effective components and construct the “ingredient-target-pathway” network of Glehniae Radix. Combined with the theory of traditional
Chinese medicine quality marker (Q-Marker), the Q-Marker of Glehniae Radix are predicted from the aspects of plant genetics, chemical
composition specificity, effectiveness and measurability. Polysaccharides, B-carboline alkaloids, bergapten, imperatorin, isoimperatorin,
chlorogenic acid, salicylic acid, falcarindiol, panaxynol, panaxadiol and adenosine can be used as the main Q-Marker of Glehniae Radix,
which can provide reference for improving the quality standard and development and utilization of Glehniae Radix.
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Fig. 1 Keywords co-occurrence of English literature (A) and Chinese literature (B) of Glehniae Radix
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Table 1 Polysaccharides in Glehniae Radix

Ws WED LR ZH R RS SCHR
1 GL-100 7 6 B 7.90X 104 13
2 GL-103 7 % B 7.00X 104 13
3 GRP-1 HEah. MAERRR . WM. HER. LR, BTRATRE 230X 104 14
4 GRP-2 HEm. AAERRR . WM. HA. LI, A — 14
5  GRP-3 HEahE. mEvERR . R0, MENE. R, PIRLOE. A — 14
6 GLP-E HEERERR . WEIRE. CRILBE. BTRL{RE 4.66X 10, 3.77X105, 1.04X10* 15
7 GLP-El EERERS . WEIE. CEIUBE. BTRRE 4.22X106, 3.78X10° 15
8 GLP-E2 GiEAL 4.63X 105, 1.02X10* 15
9 GLP-DI Gk — 16
10 GLP-D2  RZEWE. BHAAM. AR HERE. LA — 16
11 GLP-30 EIGERERL . WANE. PILBE. BTRATRE 6.75X 105, 1.22X10%, 5.08X 10 17
12 GLP-50 EIGERERL . WANE. PILBE. BTRRE 4.95X105, 137X 10° 17
13 GLP-70 HEehl . AR, WA, PR FIRARE 426X 10 17
14 GLP-Fl4&  HEWE. AR, WaiE. LA, b 1.41X 10 17
15 GRP Gk 133X 104 18
16 GLP Gk 1.37X 10 19
17 GLP HEINE EEPEREIR. AR, TR 1.89X 106, 1.26X10* 20
18 GLP80-1  Hi%&ik 1.63X10* 20
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Fz2 b EIRLUERS
Table 2 Coumarins in Glehniae Radix
Ei] wED pGd Ei A SCHR
19 DAL ANTE 2526 | 42 (S)-ETEHTHEE 3'-O-B-D-WRI T HERE-(1—6)-B-D-H A 23
20 BhFHIAER 27 43 (S)-7-0-F 3 QLT HARE 3'-0-B-D-Fi i b 23
21 REETHE 2526 | 44 (S)-7-O-FIEEIERTHARE 3'-O-B-D-FEW A HEJE-(1-6)-B-D- 23
22 BRATHHE 28 T
23 feER 27 45 (S)-BEIEHT R 7-O-B-D-F &I FE 23
24 KEFENE 29 46  mEACHTHE 2331
25 #MEFRER 27 47 REWHHETER 4-0-B-D-MWR - HEEE-(1-6)-p-D-Hi % 23
26 LA R 30 W
27 AIAENEE 7-0--D-HI & T 31 48 T-EFERATME 35
28 osthenol-7-O-B-D-gentiobioside 31 49 TR TE 35
29 MM 28 50  (3'R)-hydroxymarmesin 4'-O-B-D-glucopyranoside 23,31
30 {eHEEm 29 51 oxymarmesin 5'-O-B-D-glucopyranoside 23,31
31 1EHEER) 8-0-B-D-H & T 31 52 RESH 36
32 EFBEB-O-B-D-HE R 29 53 HEHTHE 24
33 4"-REBRETIHE 47-0-B-D- A E 29 54 (+)-cis-(3'S,4'S)-diisobutyrylkhellactone 37
34 S"RERRATHER 5"-0-B-D-H G HE 23 55 3'-senecioyl-4"-acetylkhellactone 37
35 RHETAER 32 56  3'-isovaleryl-4"-acetylkhellactone 37
36 FIMEEER 33 57 3" 4'-disenecioylkhellactone 37
37 $-[QE)-6-AM-3,7-ZHEF- A E MR R 34 58  3'-isovaleryl-4-senecioylkhellactone 37
38 S-HMAEAMTIER 34 59  3'4'-diisovalerylkhellactone 37
39 8-[(2E,5E)-T-53E-3,7- W I -2, 5- TIEEIEAN 34 60 AALRiEHE 38
BIRE 61  FlREKHTAR 38
40 (R)-HAEHTHHES 3-0-p-D-HI B M 23 62 EIEE 5-0-p-D-JH —pETE 24
41 (S)-EIEHTHARE 3'-0--D-Hi &I i 23
#3 dLibBRBZHRBUFERSS
Table 3 Polyacetylenes in Glehniae Radix
s e SCiik W5 HED SCHk
63 R 27 67 R T 40
64 (92)1,9-+-& —)5-4,6- —5k-3,8,11- =% 27 68 ANZ W 41
65 (10E)1,10-+-EBKk —#5-4,6- —Hk-3,8,9- = 27 69 ginsenoyne K 41
66 NS IREE 28
F4 ALPBRREBERRUERS
Table 4 Lignans in Glehniae Radix
i wED Xk | w5 &Y LR
70 AERRE A 29 79 (7R,85)-dehydrodiconiferylalcohol-4,9-di-O-B-D-glucoside 24
71 ARREB 29,43 80  FRRZED 45
72 FRRE] 43 81 HRREG 43
73 WRREE 44 82 WRREH 43
74 TWRREF 44 83  ARREI 43
75 RREHIRE 29 84  3-BRIE-1-(4-FHE-3- WA ORI )-2-[4-3- R B -1-(B)- N M 30
76 HRIEHFAMERE 4-0-p-D-F AL 29 B )-2- S BE R B -1 - B-D- T A
77 AERREC 29 85 2,3-E23-TA-2-(3-FEE-4-FBEKLE)I-HFES-G 30
78 BEEA 29 P k- IR 5 )-7-O-B-D-WL I M 55 - 1- 2R B[R]k v
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#5 duibShiERME R LERS
Table 5 Terpenoids and steroids in Glehniae Radix

%5 aEM SCHR %5 aw JCHR
86  (+) angelicoidenol 2-O-B-D-glucopyranoside 46 96  2-methyl-3-buten-2-ol-B-D-glucopyranoside 31
87  (-) angelicoidenol 2-O-B-D-glucopyranoside 46 97  3,7-dimethyloct3(10)-ene-1,2,6,7-tetrol 31
88  (-) angelicoidenol 2-O-B-D-apiofuranosyl-(1—6)-p-D- 46 98  (25,62)-3,7-dimethyloct-3(10)-ene-1,2,6,7-tetro 31

glucopyranoside 1-1-O-B-D-glucopyranoside
89 (2R,68)-#ik-2,6- - FE-2-0-B-D-WEIG Fr 3 -(1-6)-p-D- 46 99 trans-p-menth-2-ene-1a,7,8-triol 31
HE 100 cis-p-menth-2-ene-1a,7,8-triol 31
90  (2R)-FKHE-2,9- —EE-2-0-B-D-MKI Fr 2 -(1-6)-B-D- 46 101 trans-p-menth-2-ene-1a,2b,8-triol 31
TR 102 corchoionoside A 31
91  (4R)-p-menth-1-ene-7,8-diol-8-O-B-D-glucopyranoside 31,46 103 (5P,100)-lasidiol angelate 40
92 (4R)-p-menth-1-ene-7,8-diol-8-O-B-D-apiofuranosyl- 46 104 FFERER 47
(1—6)-B-D-glucopyranoside 105 7R 26
93 (4S)-p-menth-1-ene-7,8-diol-8-O-B-D-glucopyranoside 46 106 GRE 33
94 (48)-p-menth-1-ene-7,8-diol-8-O-B-D-apiofuranosyl- 46 107 B EEEE T 33
(1—6)-B-D-glucopyranoside 108 #HE MY 48
95  2-methyl-3-buten-2-ol-p-D-apiofuranosyl-(1—6)-p-D- 34 109 FEhYE SR 47
glucopyranoside

#z 6 At HERERRNFER S
Table 6 Phenolic acids in Glehniae Radix

'S &Y SCHR s wEY SCHR
110 SRR 29 121 FHHE 4-0-B-D-H A HELF 41
111 DinHERR 29 122 (S)-FFR 52
112 cnidioside A 34 123 (S)-FRFEALIR F g 52
113 6-R OH:-7- A IE-5-FR IR W 5-0-B-D- iz HEH 31 124 JLAH 52
114 glehnilate 49 125 K 52
115 FiZERR 29 126 XFREOR 2B 52
116 FHHR 29 127 ABETHR T HE 52
117 2-(4-hydroxyphenol)-glycolmonotrans-ferulate 49-50 128 JiJLZRTR R IR 30,47
18  THFH 51 129 SFHEER 48
119 1-O-7 W 3-B-D-%i & b 41 130 6-F2EEK LB AR 50
120 FHFEE 1-0-[B-D-FRIE FrflisE-(1-6)-B-D-Hi G HETF B 41,52

2.7 EEEA EEHZMEER, HPRBERNSERE, HE
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1A B-MEMRRAE b, Li ZES3 M Ibyb SR p % e
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E
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29 EEHE
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2.10 Hfth
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Ry (157~170), W 7.

®7 AP ESPEEE. SRUAYREMIEULFERS

Table 7 Flavonoids, nitrogen-containing compounds and other chemical ingredients in Glehniae Radix

I WE HR | S &) SCHR
131 M= 29 151  RHE B-D- e fE-(1-6)--D-HIZFEH 31
132 miE s 29 152 R T 5 B-D-HE LY 31
133 AT 29 153 ThE-2,3-Z1& 2-0-B-D-Hi E HEH 31
134 1i&® 48 154 3-FRAEJE-4-B-D- A s 261 757 B 0BR8P i 29
135 JR# 29 155 A 41
136 MRt 31 156  ZFMiT 30
137  HE& 54 157  trans-pairs of p-menthane-1,7,8-triol (31a,b) 31
138 &R 24 158  cis-pairs of p-menthane-1,7,8-triol (31a,b) 31
139  naphthisoxazol A 53 159  (4R)-p-menthane-1,20,8-triol (32a,b) 31
140 5" FH 2R IR 24 160  (4R)-p-menthane-1,2B,8-triol (33a,b) 31
141 (35)-1,2,3,4-TU % -B-HRk-3- R R 52 161 KA 55
142 (1838)-1-H1%:-1,2,3 4- U5 -B-HEME-3-32 R 52 162 FERANE 55
143 (1R38)-1-H%:-12,3 4-PUS-B-HEMK-3- 5218 52 163 KAAEER 55
144 2-HEE-4-(1-TABEE) R 2L B-D-% & p 34 164  VIHER 55
145  benzyl B-D-glucopyranoside copyranoside 31 165  JEMIFR 26
146 FREFEIRT 31,41 166 9-FRFEETEARR 52
147  ZROH B-D-E &M 31-32 | 167 IEtHJukimg 47
148  junipediol A 2'-O-B-D-glucopyranoside 31 168  IE -+ PUkiig 47
149 Z3&-B-D-M IR & FE T 31 169 B4R 59
150 SR7NEE B-D-HIE MR 31 170 5-FAEDLAgmE 47
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(A). KIRJEEERY) (B). FEIRY) (C) KRG
KEEY) (D) BIRPZERER, KRALDS 24
A B B AT AE — e RE B4R /N ROV A I A 40 4
2. MIRFEE. AP T /N RR N B R G bk

Kt K A6 K& o 1640, HAEH#EE A B>A>D>C,
Hrh B AT A fERIBE.

E VR o] H4zs 525 R KA M R R
N, b2 8E (GLP) 10, 50 pg/mL X/ EM#
RAW264.7 41 B AT R 3G 5E R, #t—PHIEZ
VS 1 RAW264.7 4, KINEHEZ FELLAH LA
[FYEE GLP 3588 2 ZHHIIE 2 W75 2 RAW264.7
AN EEVEAL, BEHA GLP AT A8 A I S % R
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i AT B 1G5 1oG PriRmAE i), 287



- 646

FED 20244E1 8 $55% $ 28 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 2

A Ja i 3 48

GRP-2. GRP-3

S
< H /I ]J i | "E
;]%%}\ 9%}3?1 AR * ug o
i+ CD3" T. —
CD;'CD4‘T\ SFE-CO, “ s L4 /.\'K'-.’lliliif‘. T4
AR | Eny | ®
B A% L
s T ¥
Rt \ lgMAERRT Ingi,-:sz/ )
YbJ i 1 40 A EERE e e
fat. Mg e 7 ] e
{fFlaftit B. C. D) N > |

2 dtib&%ERETER

Fig. 2 Immunomodulatory effects of Glehniae Radix
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Fig. 3 Antitumor effects of Glehniae Radix
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IkB-a-NF-kB inhibitor protein a; ERK-extracellular regulated protein kinases; JNK-c-Jun N-terminal kinase; CAT-catalase; SOD-superoxide dismutase;

GSH-Px-glutathione peroxidase.
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Fig. 4 Anti-inflammatory effects of Glehniae Radix
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Fig. 5 Neuroprotective effects of Glehniae Radix
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Table 8 Active ingredients in Glehniae Radix

5 AW OB/% DL 5 wED OB/% DL e WEY OB/% DL
1 REGHEHER 4546 023 4 RIMEER 32.69 0.28 7 BIREGEIHE 3480 0.22
2 BKETAER 3455 022 5 TR 41.73 0.42 8  FHEElim 37.96 0.77
3 WEENEE 4019 0.28 6  REBH 56.45 0.39 9 hEm 41.88 0.24
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i B a (protein kinase B o, AKT1). Zli%EBEHEE 1
(focal adhesion kinase 1, PTK2). 4Hfi A 25 P450 3A4
(cytochrome P450 3A4, CYP3A4). #RwHEH
HSP90-0. (heat shock protein HSP 90-0, HSP90AA1),
4.3 FEFEZAK{K (gene ontology, GO) INREFNFRERE
EFEFELEEREPH (Kyoto encyclopedia of genes
and genomes, KEGG) BIEEENHT
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PR 52 AR s S R S A R 245 S A G
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Hepatitis B 4 count
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Human papillomavirus infection 1
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Fig. 6 PPI network diagram (A) and KEGG pathway analysis bubble diagram (B) of key targets of Glehniae Radix
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Table 9 Degree value of active ingredient of Glehniae Radix
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Fig. 7 “Ingredient-target-pathway” network diagram of Glehniae Radix
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Fig. 8 Predictive analysis on Q-Marker of Glehniae Radix
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