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Research progress on liposoluble constituents of tanshinone and their intervention
mechanisms in ischemic stroke
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Abstract: Ischemic stroke is a central nervous system disease that causes irreversible damage to the ischemic focus due to the
obstruction of blood supply to the brain. It has a sudden onset, rapid transmission, and complex course. Intravenous thrombolysis and
intravascular intervention are the main measures for early intervention. However, the time window and contraindications restrict its
application. Danshen (Salviae Miltiorrhizae Radix et Rhizoma) is a traditional Chinese medicine of the motherland. Liposoluble
constituents of tanshinone have a definite curative effect in treatment of ischemic stroke and are widely used in clinical practice. The
possible mechanisms of tanshinone compounds intervention in ischemic stroke are summarized in this paper, including anti-apoptosis,
anti-inflammation, regulating autophagy, limiting glutamate excitotoxicity, inhibiting oxidative stress, promoting neovascularization,
etc., in order to provide a certain reference for clinical application.
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Fig. 1 Chemical structures of o-naphthoquinone type tanshinones in Salviae Miltiorrhizae Radix et Rhizoma
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Fig. 2 Chemical structures of p-naphthoquinone type tanshinones in Salviae Miltiorrhizae Radix et Rhizoma
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Fig. 3 Chemical structures of other components of tanshinones in Salviae Miltiorrhizae Radix et Rhizoma
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Table 1 Tanshinones in Salviae Miltiorrhizae Radix et Rhizoma

'S R E S T Sk
1 Z:Hild (miltirone) Ci9H2202 9
2 WAL F 2SS (deoxyneocryptotanshinone) CigH»0;5 10
3 TB-F2 3-8, 13-FA % —/i-11,12- - (7B-hydroxy-8,13-abietadiene-11,12-dione) CooH2s03 11
4 4-WH P2 ¥ (4-methylene miltirone) CisHisO2 11
5 2-5E N 3E-8-H 3L 5E-3,4- ] (2-isopropyl-8-methylphenanthrene-3,4-dione) CisHisO2 12
6 F}ZM V1 (tanshinone VI) CisHigOs 11
7 RH A SF30E (methylenedihydrotanshinquinone) CisHis03 11
8 1,2,5,6-WUEFF50H 1 (1,2,5,6-tetrahydrotanshinone 1) CisHis03 11
9 W H S22 (methylene tanshinquinone) CisHis03 13

10 3-FRAE ST SEE (3-hydroxymethylenetanshinquinone ) CisHi404 14
11 F+Z:0 1l (tanshinone IIa) CoHis0s 15
12 F+2 —fE A (tanshindiol A) CisHis05s 16
13 F£+2 — ¥ B (tanshindiol B) CisHisOs 16
14 £+ — % C (tanshindiol C) CisHis05s 16
15 30-$2 S} S0 11a (3o-hydroxytanshinone 11a) Ci9Hi1504+ 16
16 F+Z0 11s (tanshinone IIg) CioH1s04 17
17 FFSEE H S (methyl tanshinonate) C2HisOs 18
18 7128 (tanshinaldehyde) CioHisO4 18
19 EH PS8 (nortanshinone) Ci7H1204+ 16
20 &S50 1 (15,16-dihydrotanshinone 1) CisHu03 15
21 FFZM 1 (tanshinone 1) CisHi20s 15
22 i 3 F1-2 0 (formyltanshinone) CisHi04 11
23 tanshinol A CisHi204 19
24 KP3EK 2 (przewaquinone B) CisHi20s 20
25 %+ 5 0 (cryptotanshinone) CigH2003 15
26 5FHS0 11 (isotanshinone 11) CisH20s 21
27 KPS EHF (przewaquinone A) CioHis04 20
28 ¥22: 12l 1a (hydroxytanshinone 11a) CioHis04 18
29 tanshinol B CisHicOs4 19
30 KSR (przewaquinone C) CisHisOs 18
31 ZEPHSHAEE FEE (methyl dihydronortanshinonate) C20H2005 22
32 1,2- &2 (1,2-dihydrotanshinquinone ) CisHi4O3 23
33 — &5 (dihydronortanshinone) Ci7H1404 24
34 XE MWl (1,2-didehydromiltirone ) CioH2002 11
35 A2 11 (dihydroisotanshinone 11) CisHi4O3 25
36 A-EE S0 11a (Al-dehydrotanshinone I1a) CioHi603 10
37 A'-F}Z il (A'-dehydromiltirone) CioH2002 11
38 F+Z:i V (tanshinone V) CioH2O4 26
39 HPEREH M A (neo-przewaquinone A) CisH2s0s 27
40 ZI R ELAREE (saprorthoquinone) C20H2402 28
41 HbEFHZ 11 (neocryptotanshinone 11) CioH2203 10
42 F+Z ¥l . (danshenxinkun B) CisHis0s 15
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43 FFZ ¥ (danshenxinkun A) CisHigOs 10
44 Fbe P S MIREE (oleoyl neocryptotanshinone) Cy7HsaOs 29
45 FFZMifE 1 (miltionone 1) CioH200s 23
46 P15 HR A HERES (oleoyl danshenxinkun A) C3HasOs 29
47 A2 1 (dihydroisotanshinone 1) CisHis03 29
48 5PHS0l (isotanshinone 1) CisHpO3 21
49 1-F AR B2 FHZ0d (1-ketoisocryptotanshinone) C1oH1804 30
50 HiB&FF2 M0 (neocryptotanshinone) CioH204 31
51 5FHS0 1a (isotanshinone 11a) CioHis0s 32
52 5F+S00 s (isotanshinone 11s) CiHis04 31
53 5B FHZld (isocryptotanshinone ) CioH2005 32
54 FFZ ¥ (danshenxinkun C) CisHi2Os 33
55 F+Z ¥ T (danshenxinkun D) CaiH2004 34
56 I EEGN TR A (sibiriquinone A) CioH2002 35
57 I EE YNNI B (sibiriquinone B) CioH»02 35
58 INAZEEH (trijuganone A) CisH1404 36
59 PRBFAY (ferruginol) C20H300 15
60 A2 (sugiol) C20H2302 15
61 6,12- “FRFERN T I5%-5,8,11,13-PU-7-H (6,12-dihydroxyabieta-5,8,11,13-tetraen-7-one ) C20H2603 10
62 A M ZE R (arucadiol) CioH20; 11
63 neotanshinlactone Ci17H1203 37
64 salvianan C21H23NO2 38
65 neosalvianen C21H2i1NO2 38
66 salviadione CioHioNO2 38
67 microstegiol C20H2602 39
68 RIS RMENEE (epi-cryptoacetalide) CisH»0; 40
69 FHZBIRME (cryptoacetalide) CisH»O03 40
70 KFSIBAETAN G (epi-danshenspiroketallactone) Ci7H1603 16
71 F+Z08TEH IS (danshenspiroketallactone) Ci7H1603 15
72 SUJEHH (salvilenone) CaH2002 41
73 FHEH P =N (miltipolone) CioH2405 26
74 KJEZWEE (salviacoccin) C20H2006 39
75 HEIE (sclareol) C20H3602 39
76 SR (salviolone) CisH2002 26
77 FFZWlE (tanshinlactone) Ci7H1203 11
78 FFZEEE 1T (miltionone 11D C19oH2004 23
79 F+Z:lE A (danshenol A) C21H2004 16
80 128 B (danshenol B) CoH2604 19
81 P20 — ) (miltiodiol) C1oH2203 42
82 5,6-BEMIEZEY (5,6-dehydrosugiol) C20H260 43
83 MEH® (carnosol) Ca0H2604 43




+ 1186 «

¢EH 2022628 $£53% B4 Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 4

2 FHEEZEREIA MR oy T TR ER I 14 Ax 2R AR B AL

SRR A R AR RS Z R A OS,
HAFIM AT KA E R BT RAS R,
FERETS AR M thErE. AR, e
SEFIAEM TS, — RIS B fE 3l 1 40 st
ToIRARI 2 5 A o 2 o P LR L 4 e
SEMG A ATIE, TR H 852 B ARG,
FIATTCRY, Bl X3 L2V 0y e R AR
FECRME T ML T B AT AR R R, I AR
Ja R IVE AR RS S I AR AR R B IEAH SR AR
AT . M RIE FALRBL MAr PR
ML AR LT RS T TR 2 B S N A 1
3 R AL A 2 FR AT AT T R
21 HHARPAT

UM T AEBR IR AR BN JE T AR, R8T
BRI X . M TTE T 24N AL TR T B 3)
AL “ B I RE, MM ARR N, 4
JO FEE S I 1 A PR BT ORL, BA% [ 4 T4 %%, DNA
Befd, TT-AMETERL, SR R g e8], i
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lymphoma-2, Bel-2) ZCRIER . PR R & AR
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cerebral artery occlusion, MCAO) K5 FFIFEFE IR,
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o) C-IMEE HKFE 52 26|, HAEEAEARAA fix
TR AR D Re SR 1T 3 i 35 B AIRR T AG F 7E ot 1
FFZEN Ua P 255708, RIS iv #HEE, BHESFH
HHEEE I O B NKIEURL AT 39 0 i 24 34 B2 A
FERAFIAT (], BE A R i i e R, Fsi e
RANMIR T TNF-o I IL-8 FIRIE, EIABTALNME
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fil, ERARIEAMIIET:, HX ARSI MG
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2.5 AN
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PR TCIR, R BRI E A (0 S B R B 7
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