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Abstract: Jinguolan (7inosporae Radix), an important medicine in laryngology, is effective in frequent treatment of inflammation and
stomach pain in the folk. It is often used by Miao, Zhuang, Yao and other ethnic minorities and recorded by Chinese Pharmacopoeia
with the function of clearing heat, detoxifying, protecting pharynx and relieving pain. Modern pharmacological studies have shown
that it has many pharmacological activities such as anti-inflammatory, analgesic, bacteriostatic, anti-ulcer, anti-tumor, hypoglycemic
and anti-oxidation effects. Its chemical constituents mainly consist of diterpenoids, alkaloids and steroids, among which clerodane
diterpenoids such as columbin and isoquinoline alkaloids such as palmatine are the main active components. Chemical constituents,
pharmacological effects and safety evaluation of Tinosporae Radix were reviewed in this paper. Quality marker (Q-Marker) of
Tinosporae Radix were predicted from the aspects of plant phylogenetics, component specificity of chemical components and their
correlation with the effectiveness of traditional Chinese medicines and the measurability of components, and the prediction of columbin,

palmatine, jatrorrhizine, columbamine, magnoflorine etc. can be used as its Q-Markers, which provides reference for establishing and

RS EHER: 2022-05-27
EEWB: ERhEAEHREELETEGEFER TFESERE (B AKR2019141 5); VOIERHHIE SHFRIE (2020YFNO152,
2021YFYZ0012-5, 2022YFS0582); MUJI[44 B2 R R4 - rR B 2=\ R BRI H  CGEILE) (510201202109711)
fEZEN: AW, &, WMEETE, WEZGR RN S AR, Tel: (028)61800235  E-mail: lulijie6_6@163.com
*BIEEE: ¥ O, &, B WLASIN, NFRGHEELM. BRI, E-mail: peixjin@163.com
Riste, L, YN, MEEIEMBZEA SR, SBREST. Tel: (028)61800235 E-mail: 20122051 @cdutem.edu.cn



© 6246 -

FEH 20226F 107 $£53% B 198  Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 19

improving the quality standard of Radix Tinosporae.

Key words: Tinosporae Radix; columbin; palmatine; jatrorrhizine; columbamine; magnoflorine; quality standards; quality marker
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Table 1 Diterpenoids in Tinosporae Radix

WT AR LiEL7/p QI R | T EYBIR TEYIHRIE SCHR
1 #e% (columbin) HHME. ~FEEFHE 16-19 | 18  tinospinoside E HAME, =FEHEFHE 16,25
2 BWE (socolumbin)  &HME. HFMHE 20 19 sagitone mrEAE 19
3 &RMH (tinoside) SR, FAH 20 20  tinophylloloside HAE. mFE AR 18-19
4  columbinyl glucoside HHME, ZEE4ME 16,19 | 21 epitinophylloloside e FHE. &R0 21
5 6-hydroxy columbin HER 21 22  sagittatayunnanoside B =R H2FIH 25
6 FHEBBEEER (fibleucin) mEHAMH 19 23 tinosagittone A H4H 21
7 tinocallone A g ! 22 24  tinosagittone B Ran ! 21
8 tinocallone B SR 21 25  tinosporins D e RanE! 18
9 tinocapillin B ARH 23 26  sagittatayunnanoside A 5 Fg T 2FE 25

10 tinocapillin C ARHN 23 27  sagittatayunnanoside C = Fg & 2 25
11 fibaruretin G HR 22 28 sagittatayunnanoside D =& ZFH 25
12 fibaruretin H 4 22 29  tinosporins C e Ran! 18
13 fibaruretin I HR 22 30 tinocapilactone B K i 21
14 tinospinoside A HR 24 31 tinocapilactone A K i 21
15 tinospinoside B 4 24 32 bistinospinoside A e Ran! 26
16  tinospinoside C HEME. mEEHE 2425 | 33 bistinospinoside B HAH 26
17  tinospinoside D H44E 16,18

1 R,=OH, R,=H, Ry=o-H

2 R,=OH, R,=H, Ry=B-H

3 R,=0Glc, R,=H, Ry=p-H
4R,=0Glc, R,=H, Ry=a-H
§R,=OH. R,a-OH. Ry=o-H

26 R,=COOH, R,=COGle
25 27 R,=CO0Gl¢, R,=COGle 29
28 R,=COOH, R,=COOGle

El1 &R#PIRERMIUFLE

Fig. 1 Chemical structures of diterpenoids in Zinosporae Radix
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AEBRAE R ANERA Ml & A, AR TIAN R0, EARB AR S IR 2, (A S5 DL 2.
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R2 REPHEVEENLEY
Table 2 Alkaloids in Tinosporae Radix

T &M AFR YRR SCHR
34 B ZyT (palmatine) SR, HEE 27,30
35 25 (jatrorrhizine) SRML HRHE 27,30
36 JEWMBT O (columbamine) SRML HRH 27,30
37 40, (palmaturbine) RN, H4HE 27
38 T4 T (stepharanine) RN, H4HE 27,30
39 13-F32 2 57T (13-hydroxypalmatine) RN, H4HE 27
40 13-F2 225358 (13-hydroxyjatrorrhizine ) RN, H4HE 27
41 13- AR E OB (13-hydroxycolumbamine ) RN, HEE 27
42 W H JE/NEETR. (demethyleneberberine ) EHRM. HHH 27
43 LA BEARIEM AL (dehydrodiscretamine ) RN, HHHE 27,30
44 FELEEWTE (dehydrocorydalmine) ERM. HHE 27
45 VU Z5#R 58 (tetrahydrojatrorrhizine ) HAR 31
46 WA YT (tetrahydropalmatine ) HAR 27
47 AK2ZAERE (magnoflorine) SRN. HAH 17,27,30
48 Wi 55 {T88 (menisperine) LM EAE 27,30
49 N-formylannonain RN, HA4R 21
50 FEVATETR (tembetarine) SR, F4m 27
51 PR (reticuline) SRM. HEH 27
52 T4 % (cepharanthine) KA 17,32
53 REFEH, (acutumine) HAH 33
54 N-FRFE-2-ME g 42l - ( N-methyl-2-pyrrolidone ) ot il 21
55 neoechinulin A HAR 31

56 echinuline R 31
57 N- A BTER R & Wi % ( N-trans-feruloyltyramine ) HAR 31
58 PRUEWE Curacil) R 31
59 ZZ AR LR (triethylamine hydroiodide) HAH 31

45 R=H
34 R|=Me, R,=Me, R;=H, R,=Me, Rs=Me 46 R=Me

35 R,=H, R,=Me, R;=H, R,=Me, Rs=Me
36 R;=Me, R,=H, R;=H, R,=Me, Rs=Me ~o
37 R,=Me, R,=Me, Ry=H, R,=H, Rs=Me

38 R,=Me, R,=H, R;=H, R,=Me, Rs=H

39 R,;=Me, R,=Me, R;=OH, R;=Me, Rs=Me
40 R,=H, R,=Me, R;=OH, R;=Me, Rs=Me
41 R,=Me,R,=H,R;=OH,R ;=Me,Rs=Me

42 R,=H, R,=H, Ry=H, R;=Me, R&=Me O
43 R,=H, R,=Me, R;=H, R,=Me, Rs=H

44 R,=Me, R,=Me, R;=H, R,=Me, Rs=H

Q

2 ERBPEVEERTHIUFLEN

Fig. 2 Chemical structures of alkaloids in Zinosporae Radix
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71 % HEEF (2-deoxy-ecdysone-3-O-glucopyranoside, 61)
WL IR, DL B-A i (B-sitosterol, 67) Al
A% N (daucosterol, 68) ZEtEW S EI Ky %

T FER I, R h S S RR R A B R
Jl gy 73234, AR E TN 2 R 2R B R AT
FRUL, BOAEWTRY], W HE R A R
W S o 50 e LA LA R ) 22 e <5 A B 1 90,
BEANXS o vl e & R R BUR R A 5B, &
RHE R AIAC VIR 3, fA2hH WA 3.

R*3 SREEFHEELLEY
Table 3 Steroids in Tinosporae Radix

TS HEmaRR izky/PQl SR
60 2-EKHE-WiE (2-deoxy-ecdysone) Heh 36
61 2-FAWTR-3-O-MMHEEE (2-deoxy-ecdysone-3-O-glucopyranoside) AH 36
62 20-FRFEWIE (20-hydroxyecdysone) SN FHE O 27
63 2-FH20B-FHEM HE (2-deoxy-20B-hydroxyecdysone) RN, H4E 27
64 3-F-2-FH20B-FAIMIL R (3-epi-2-deoxy-20p-hydroxyecdysone) SHM. HAE O 27

65 2-FH20B-FAIEML Y FR-3-O-MLH I B (2-deoxy-20B-hydroxyecdysone-3-O-glucopyranoside) 4 SH
66  20B-FRAEML R R-2-O-ML A& M (20B-hydroxyecdysone-2-O-glucopyranoside)

67 B-HHEE (B-sitosterol)
68 #HE M (daucosterol)

HEHE O 27
WS A 37
SR 38
SR 23

60 R;=H, R,=0-OH, R;=H

61 R=H, R,=a.-OGlc, R;=H

62 R;=OH, R,=a-OH, R3;=OH

63 R=H, R,=0-OH, R;=OH

64 R=H, R,=p-OH, R;=OH

65 R;=H, R,=0-OGlc, R;=OH

66 R;=0-B-D-Glc, Ry=a-OH, R;=OH

3 ERMPEHELRTOUFEEN

Fig. 3 Chemical structures of steroids in Tinosporae Radix
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70 ], EEAEFR (palmitic acid, 71)- i flFFR (stearic acid,
72). +L4ilR (heptadecanoicacid, 73). It4b, 4
RMEPIS S EARIE RIS sagitiside A (74) M1, (+)-
lyoniresinol-2a-O-B-D-glucopyranoside (75) [H01, (+)-
5'-methoxyisolariciresinol-3a-O-B-D-glucopyranoside
(76) ORI ERATA PR 2R (emodin, 77) PSR4,
W WK 4. SRMh SRR, HIRER
—ERLZIHALTEE, WM EDER TR
Hep 2, BREEAE BT AE TE R,

2 ZH1E{EH

SRMEAPUR. BRE. WE. PuEATE s
SRR, ERIT AR R S T 1
BRIFTRG WS FEE RN . AL A
MR A HAh 2 R 7o
21 %

RN 258 A FESEIAA R AL
B A HA A FIREE R B RIENE, A OCTEPE S Ny
VSRR A, BrRALE i
—SH MR (nitric oxide, NO) [HF=A4 5|55 T8
NO 4 (inducible nitric oxide synthase, iNOS)
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YEH . A NEYIRIEZH 95% LR BCAIE T
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Fig.4 Chemical structures of other compounds in Tinosporae Radix
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A tinospinoside B tinospinoside C- 12-epi-tinospin A4
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% E» (prostaglandin B>, PGEy) HIF=EH A EA M
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A= JH 7K BRI /) SRR i 40 B 5 A Aar T8 /N B
JE HARIEER, e — e A IR A AR
A 200 PR ) A T A, 3 R v L A el 1 A4
/%2 (interleukin-2, IL-2) [FRE 7, Y58 G200,
T A R A 0l A E AR YA 27T
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P e o N S Rl A 12 1 10995 HL-60 41 B A2 KA 0
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Mo B sE/E B, Zhang 55220 50 R B 4 SR A R
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2.5 s
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PRI bt = e TN s i DR D i
PGE, 45 H P ThRE; 1] 425 B 2 A
TH AN YIRS (superoxide dismutase, SOD) 7K
Py BRI KT, SRR BRI B A H 2R
AE 715 BLAM I E TR R E R R e A K T
(epithelial growth factor, EGF) 7KF, il & R
Wy FEARUE R0, 75 BRI B e A
S PRI AT LA 51 I35 PGE,, AT H2 i A 2
DIRERGASE s  [FII (kB B NO A R ARE I,
TR A Sy AR nT LA 5
AHGTY B H B,
2.6 PEMm#E

ok B SRS SR 2 i o o (B N B D 25 R
A2 7, F4 MM E R ALK&
tinosporins C- tinospinoside D« H18 5% KR 25
MR AR =ZTEHEE AR A U IRm R . 72U %
W i S I PR /N BRABE A, 4 LR TR A AR
TR N2, H 4 H B CRERH PRI o6 20 W
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Xof B B Ry ST, 24 MR A R 771 B A DM AR I DY A e
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(aldose reductase, AR) ¥&MELL AR 3t 15 25 77
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(transforming growth factor-B1, TGF-B1) HIFRIA;
M4 hn 4 % B #% d2 %5 1 -4 (glucose transporter-4 ,
GLUT-4) ik, (ks 2 2008 51w 1 S s A p)
H s Bshid S B sE B YE0E 52 78 v (peroxisome
proliferator-activated receptory, PPARy) K17 ¥ g
AREEO0), 3R AN B e i R R S S e
NI S0 JR & 2R AT L7
27 g

SR EA AN, SR s 2
SR, BB RRIERENS . mHEEHL
FEEE I 1,1- 2K 3E-2- = R 2L 2K Jifk (1,1-diphenyl-
2-picrylhydrazyl, DPPH) H HEERRAE /18 T F 5
% (ICso A 1.82 mg/mL) 681, 4= B L st DPPH
H 5 32 R BB T A TERRRE 11,
G M B P A TS 1 B W AP,
T FE E A AT B T HA A R TE R
AE7JB), DPPH H HETEFRIAL 1 R I 4 R oA
NE 3R BT PSR,
2.8 Hits

i e HH 7K R 7 B 7K 2 B DA S ABABRTHE o 1 e
SAER, ML e WA, RA R
JEAEFBS, YT BHAG W ARTY . BUm s E .
ZIIRBE A IR, PrL R EUIEER- . B
VI AZ RIS e % B RACE B AR R B 324k (low-
density lipoprotein receptor, LDLR) FIJH[E [ 70-5
1L1 (cholesterol 7a-hydroxylase, CYP7A1) VAN
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