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Abstract: Based on literature data from 1973 to 2022, this work summarizes reports on spiro-flavo-

noids with a spiro-carbon at the center of their structure and how this affects their isolation methods, 

stereochemistry, and biological activity. The review collects 65 unique structures, including spiro-

biflavonoids, spiro-triflavonoids, spiro-tetraflavonoids, spiro-flavostilbenoids, and scillascillin-type 

homoisoflavonoids. Scillascillin-type homoisoflavonoids comprise spiro[bicyclo[4.2.0]octane-7,3′-

chromane]-1(6),2,4-trien-4′-one, while the other spiro-flavonoids contain either 2H,2′H-3,3′-spi-

robi[benzofuran]-2-one or 2′H,3H-2,3′-spirobi[benzofuran]-3-one in the core of their structures. 

Spiro-flavonoids have been described in more than 40 species of eight families, including Aspara-

gaceae, Cistaceae, Cupressaceae, Fabaceae, Pentaphylacaceae, Pinaceae, Thymelaeaceae, and Vita-

ceae. The possible biosynthetic pathways for each group of spiro-flavonoids are summarized in de-

tail. Anti-inflammatory and anticancer activities are the most important biological activities of spiro-

flavonoids, both in vitro and in vivo. Our work identifies the most promising natural sources, the 

existing challenges in assigning the stereochemistry of these compounds, and future research per-

spectives. 

Keywords: spiro-flavonoids; spiro-biflavonoids; spiro-triflavonoids; spiro-tetraflavonoids; spiro-

flavostilbenoids; scillascillin-type homoisoflavonoids; stereochemistry; biosynthesis; biological ac-

tivity; isolation 
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Table S1. Biological activity of spiro-flavonoids. 

Activity Model Assay 
Effect of Reference 

Standard 

Spiro-Flavonoid Name Effect of Tested Comp. 1 Ref. 

Antioxidant 

Cell-free DPPH 
IC50 (ascorbic acid) = 

3.50±0.02 µg/mL 
Larixinol (1) IC50=30.54±0.29 µg/mL [1] 

Cell-free ABTS 
2 TEAC (quercetin) = 

2.6±0.02 

Larixinol  TEAC =1.79±0.02 [2] 

Yuccaone A (29) TEAC =1.04 ± 0.02 [2] 

Yuccaol A (36) TEAC =0.96 ± 0.04 [2] 

Yuccaol B (37) TEAC = 1.09 ± 0.08 [2] 

Yuccaol C (38) TEAC = 1.6 ± 0.01 [2] 

Yuccaol D (39) TEAC = 1.42 ± 0.02 [2] 

Yuccaol E (40) TEAC = 1.85 ± 0.13 [2] 

Gloriosaol A (44) TEAC = 5.55 ± 0.07 [3] 

Gloriosaol B (45) TEAC = 3.00 ± 0.08 [3] 

Gloriosaol C (46) 
TEAC = 5.6 ± 0.01,  

the highest activity 

[3] 

Mix of gloriosaols D (47) &E (48) TEAC = 4.91 ± 0.10 [3] 

Cell-free 
β-carotene/linoleic acid 

autoxidation 

3 AA60 (5 BHT) = 71.8  
4 AA120 (BHT) = 61.2 

Larixinol AA60 = 24.4; 4AA120 = 51.0 [2] 

Yuccaone A AA60 = 40.6; AA120 = 43.4 [2] 

Yuccaol A AA60 = 52.6; AA120 = 72.1 [2] 

Yuccaol B AA60 = 76.3; AA120 = 72.1 [2] 

Yuccaol C AA60 = 59.5; AA120 = 71.7 [2] 

Yuccaol D AA60 = 66.4; AA120 = 66.2 [2] 

Yuccaol E AA60 = 74.3; AA120 = 79.3 [2] 

Cell-free 6 15-LOX inhibition 
EC50 (ascorbic acid) = 

21.52 µg/mL 

Yuccaol B EC50 = 9.66 µg/mL [4] 

Gloriosaol A EC50 = 12.34 µg/mL [4] 

Cell-free 

DPPH,  

H2O2 scavenging,  

NO scavenging 

DPPH, 7 RSA (Trolox) = 

92.1% 

DPPH, RSA (curcumin) 

= 94.1% 

Scillascillin (49) 
RSA (DPPH) = 6.3%; SA (H2O2) = 

40.6%; SA (NO) = 37% at 500 µM 

[5] 

2-Hydroxy-scillascillin (51) 
RSA (DPPH) = 33.6%; SA (H2O2) = 

33.4%; SA (NO) = 25.1% at 500 µM 

[5] 
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DPPH, RSA (α-tocoph-

erol) = 88.1% 

H2O2, 8 SA (Trolox) = 

100 % 

NO, SA (Trolox) = 86% 

Isomuscomosin (52) 

RSA (DPPH) = 91.7%; EC50 = 22.9 

µM; SA (H2O2) = 99.3%; SA (NO) = 

14.3% at 500 µM 

[5] 

Scillavone A (59) 
RSA (DPPH) = 38.3%; SA (H2O2) = 

85.4%; SA (NO) = 26.2% at 500 µM 

[5] 

Anti-

inflammato

ry 

Cell line RAW 

264.7 

NO release (Griess rea-

gent) activated with 9 LPS 

10 IR (aminoguanidine) 

= 51% at C = 50 µg/mL 

Larixinol (1) 
IR (%) = 75% at 100 µg/mL, IC50 = 

60.0 µg/mL 

[6] 

3-Epi-larixinol (2) Not active [6] 

3,2′-Epi-larixinol (3) Not active [6] 

Cell line RAW 

264.7 

NO release (Griess rea-

gent) activated with LPS 

IR (aminoguanidine) = 

50% at 25 µM 

Daphnodorin C (22) Not active [7,8] 

Daphnodorin I (24) Not active [7,8] 

2″-Methoxy-daphnodorin C (26) IR = 32% at C=100 µg/mL [7,8] 

2″-Methoxy-2-epi-daphnodorin C 

(27) 
IR = 58% at C=100 µg/mL 

[7,8] 

Cell line NCI-H292 

11 PMA-stimulated, West-

ern blot (antibodies 

against p-IκB, IκB, p-NF-

κB, p-CREB, p-c-jun, p-

ERK1/2, ERK1/2, p-JNK, 

JNK, p-p38, p38) 

— 
Daphnodorin C (22) 

Suppressed NF-κB and 12 MAP ki-

nase signaling pathways (JNK and 

p38).  

↓TNF-α secretion with IC50 = 19.26 

μM, and ↓13 MUC5AC protein re-

lease with IC50 = 21.42 μM, 

[9] 

Daphnodorin I (24) Not active [9] 

Mice – 6-old male 

C57BL/6 

14 COPD using cigarette 

smoke- and LPS-exposed 

Roflumilast at a dose of 

5 mg/kg. Its efficacy 

comparable to Daph-

nodorin C at 20 mg/kg 

Daphnodorin C (22) 

↓TNF-α, ↓IL-6, ↓15 ROS, ↓

elastase activity in 16 BALF from 

COPD mice at doses of 10 and 20 

mg/kg. 

[9] 

Cell-based 
17 PGHS-1, 
18 PGHS-2 
19 PMNLs 

COX-1, COX-2, 20 PGE2 

concentration (EIA kit), 21 

LTB4 formation mediated 

by 5- LOX (EIA kit) 

COX-1, IC50 (indometh-

acin) = 0.9 µM. 

 

COX-2, IC50 (NS-398) = 

2.6 µM. 

 

Yuccaol A (36) 

IC50 (COX-1) = 12.5 μM, IC50 (COX-2) 

= 75.5 µM  

IC50 (LTB4) >125 µM 

[10] 

Yuccaol B (37) 

IC50 (COX-1) = 10.3 μM, IC50 (COX-2) 

= 71.5 µM 

IC50 (LTB4) >125 µM 

[10] 
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LTB4, IC50 (zileuton) = 

5.0 µM 

 

Yuccaol C (38) IC50 (COX-1) = 33.8 μM, IC50 (COX-2) 

>125 µM 

IC50 (LTB4) >125 µM 

[10] 

Yuccaol D (39) IC50 (COX-1) = 87.7 μM, IC50 (COX-2) 

>125 µM 

IC50 ( LTB4) >125 µM 

[10] 

Yuccaol E (40) IC50 (COX-1) = 14.2 μM, IC50 (COX-2) 

= 65.9 µM 

IC50 (LTB4) >125 µM 

[10] 

Cell line J774.A1 

NO (Griess reagent), 

Western blot (antibody 

for 22 iNOS), 23 NF-κB (24 

EMSA) release induced 

with LPS 

— 

Yuccaol A (36) 

IR (NO) = 6.7 % at 0.1 μM 

IR (NO) = 11.8 % at 1 μM 

IR (NO) = 19.7 % at 10 μM 

IR (NO) = 55.8 % at 100 μM 

iNOS, NF-kB – not active 

[11] 

Yuccaol B (37) Not active [11] 

Yuccaol C (38) 

IR (NO) = 8.6 % at 0.1 μM 

IR (NO) = 24.7 % at 1 μM 

IR (NO) = 36.8 % at 10 μM 

IR (NO) = 87.5 % at 100 μM 

IR (iNOS) = 46.2 % at 0.1 μM 

IR (iNOS) = 52 % at 1 μM 

IR (iNOS) = 56.6 % at 10 μM 

IR (iNOS) = 81.7 % at 100μM 

↓NF-κB binding activity 

[11] 

Cell line RAW 

264.7 

iNOS, IL-1β, and IL-6 

mRNA levels activated 

with LPS (25 RT-qPCR) 

— 

Yuccaol C (38) ↓iNOS, ↓IL-1β, ↓IL-6 mRNA 

level at 100 μM 
[12] 

Yuccaol D (39) ↓IL-1β, ↓IL-6 mRNA level at 100 

μM 

[12] 

Yuccaol E (40) ↓iNOS, ↓IL-1β, ↓IL-6 mRNA 

level at 100 μM 

[12] 

Yuccalide A (41) Not active [12] 

Yuccalide B (42) ↓iNOS mRNA level at 100 μM [12] 

Yuccalide C (43) Not active [12] 
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Cell based C0858 

COX-2, measured by the 

conversion of PGG2 to 

PGH2 (Cayman Fluores-

cence activity kit) 

26 EA (DuP-607) = 47.0 ± 

15.5% at 304 nM 

2-Hydroxy-7-O-methyl-scillascillin 

(50) 

EA (2R 50) = 66.7 ± 17.5%, EA (2S 50) 

= 89.0±29.2% at 10 μM 
[13] 

Socialinone (63) EA = 101.1±32.6% at 10 μM. [13] 

Cell free 

Cell free 

 

 

 

Cell line RAW 

264.7 

LOX (decoloration of 

methyleneblue) 

Hyaluronidase inhibition 

(Morgan–Elson method) 

NO (Griess reagent) gen-

eration induced with LPS 

 

 

LOX, IC50 (nordihy-

droguaiaretic acid) = 

9.61 μM 
27 HI, IC50 (tannic acid) 

< 550 μM 

Scillascillin (49) IC50 (LOX) < 1000 μM 

IC50 (27HI) < 1000 μM 

↓NO production at 50 μM 

[14] 

2-Hydroxy-scillascillin (51) IC50 (LOX) = 788 μM 

IC50 (27HI) < 1000 μM 

↓NO production at 50 μM 

[14] 

Isomuscomosin (52) IC50 (LOX) = 927 μM  

IC50 (27HI) < 1000 μM 

↓NO production at 50 μM 

[14] 

Scillavone A (59) 

IC50 (LOX) < 1000 μM 

IC50 (27HI) < 1000 μM 

↓NO production at 10 and 50 μM 

[14] 

Cell based cell 

COX-1,  

COX-2 measured, cell 

microsomal fractions 

PGE2 concentration 

28IPGE2MC (indometha-

cin) = 70-80% at 5 μM 

Inhibition COX-1 (indo-

methacin) = 60-70% at 

12.5 μM 

Inhibition COX-2 (indo-

methacin) = 60-70% at 

200 μM 

Scillascillin (49) Inhibition PGE2 in microsomal cells 

= 34 ± 1.7 % at 250 μg/mL 

COX-1, COX-2 not active 

[15] 

Isomuscomosin (52) IPGE2MC = 65 ± 4.7% at 250 μg/mL 

COX-1, COX-2 not active 

[15] 

3’,5-Dihydroxy-4’,7- dimethox-

yspiro[2H-1-benzopyran-3(4H),7’-

bicyclo[4.2.0]octa[1,3,5]-trien]-4-

one (56) 

IPGE2MC = 47 ± 1.2% at 250 μg/mL 

COX-1, COX-2 not active 

[15] 

Cell line 

J774.1 

NO (Griess reagent), 

PGE2 conc. (PGE2 corre-

late-EIA kit), TNF-α, IL-

6, COX-2, and iNOS 

mRNA levels (RT-qPCR) 

induced with LPS 

— Protosappanin D (65) 

IC50 (NO) = 9.6 μM 

IC50 (PGE2) = 7.8 μM 

IC50 (TNF-α) = 14.2 μM 

IC50 (IL-6) = 3.0 μM 

IC50 (COX-2) = 21.4 μM 

IC50 (iNOS) = 13.2 μM 

[16] 

Cell-free Yuccalechin B (6) IC50 (AChE) = 294.18±5.26 μM [17] 
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Neuroprote

ctive 

AChE (from electric eel), 

BChE (from horse serum) 

inhibition (modified 

Ellman method) 

AChE, IC50 (galanta-

mine) = 2.3±0.3 μM 

BChE, IC50 (galanta-

mine) = 124.0±4.1 μM 

BChE – not active 

Yuccalechin C (7) IC50 (AChE) = 655.18 ±6.35 μM 

BChE – Not active 

[17] 

Yuuccaol A (36) IC50 (AChE) = 267.1 ± 1.4 μM 

IC50 (BChE) = 235.3 ± 4.6 μM 

[18] 

Yuccaol B (37) 
IC50 (AChE) = 43.3 ± 2.7 μM 

IC50 (BChE) = 81.3 ± 2.5 μM 

[18] 

Yuccaol C (38) IC50 (AChE) = 169.3 ± 2.4 μM 

IC50 (BChE) = 229.7 ± 3.7 μM 

[18] 

Yuccaol D (39) IC50 (AChE) = 442.7 ± 6.2 μM 

IC50 (BChE) = 685.4 ± 6.1 μM 

[18] 

Yuccaol E (40) IC50 (AChE) = 173.3 ± 2.7 μM 

IC50 (BChE) = 148.1 ± 5.8 μM 

[18] 

Yuccalide A (41) IC50 (AChE) = 428.2 ± 5.6 μM 

BChE – not active 

[18] 

Gloriosaol A (44) IC50 (AChE) = 45.4 ± 2.4 μM 

IC50 (BChE) = 64.9 ± 3.3 μM 

[18] 

Gloriosaol C (46) IC50 (AChE) = 271.5 ± 3.8 μM 

IC50 (BChE) = 218.6 ± 4.6 μM 

[18] 

Gloriosaol D (47) IC50 (AChE) = 230.7 ± 5.1 μM 

IC50 (BChE) = 909.4 ± 6.1 μM 

[18] 

Gloriosaol E (48) IC50 (AChE) = 95.0 ± 3.6 μM 

IC50 (BChE) = 155.7 ± 4.4 μM 

[18] 

Adult zebrafish 

Y-maze, Novel tank div-

ing scopolamine-induced 

model (recorded the 

swimming behavior) 

— 
Yuccaol B (6) 

Attenuated the Sco-induced amnesia 

and anxiety, and improved precog-

nitive and anxiolytic activities, to the 

level of the control group (untreated 

with Sco) 

[4] 

Gloriosaol A (44) [4] 

Anticancer 

and 

antitumor  

Chang liver cells 

29 NOR 1 (transformed 

cells induced by NO acti-

vation, were observed 

under light microscope 

(×100)) 

30 IR (curcumin) = 2.1 at 

350 nmol 

Abiesinol A (12) IR = 2.1 at 350 nmol [19] 

Abiesinol B (13) IR = 2.1 at 350 nmol [19] 

Abiesinol C (14) IR = 2.1 at 350 nmol [19] 

Abiesinol D (15) IR = 2.1 at 350 nmol [19] 

Abiesinol E (1) IR = 2.0 at 350 nmol [19] 
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Abiesinol F (4) IR = 2.0 at 350 nmol [19] 

Mice female ICR (6 

weeks) 

Skin carcinogenesis in-

duced by (31 PN; ONOO- 

— a single dose and 
32 TPA — 2 times a week 

for 20 weeks) 

— 

Abiesinol A (12), 

administrated orally 0.0025% of the 

body weight for 2 weeks before 

TPA application 

At the end of the experiments, the av-

erage number of papillomas per 

mouse was decreased by 2 compared 

to the negative control. 

[19] 

Cell line PANC-1 
Cytotoxicity (counting 

Kit-8) 
— 

3-Epi-larixinol (2) Not active at 100 μM [20,21] 

Fragranol B (8) Not active at 100 μM [21] 

Fragranol C (9) Not active at 100 μM [21] 

Fragranol A (30) Not active at 100 μM [20] 

Cell linesA549, 

MCF-7, HeLa, 

BEAS-2B 

Cytotoxicity (MTT) 

Doxorubicin,  

IC50 (HeLa) = 1.41±0.35 

μg/mL 

IC50 (MCF-7) = 1.52±0.57 

μg/mL 

IC50 (A549) = 1.29±0.27 

μg/mL 

IC50 (BEAS-2B) = 

0.09±0.01 μg/mL 

Genkwanol A (23) 

Cell viability inhibition (A549) = 

16.8 % at 20 μg/mL 

 

MCF-7, HeLa, BEAS-2B — Not active 

[22] 

Cell based 
Cytotoxicity (microtu-

bule polymerization)  

IC50 (colchicine) = 10.2 ± 

0.6 μM 

IC50 (vinblastine) = 

2.4 ± 0.1 μM 

Genkwanol A (23) IC50 = 112 ± 4 μM [23] 

Cell based Hsp90  

Affinity toward Hsp90 

protein (surface plasmon 

resonance analyses) 

Radicicol at 0.025–

1 mM 

Genkwanol A (23) 33 KD = 7.8±1.1 μM  

at 0.025–1 mM 

[24] 

Daphnodorin I (24) KD = 1.6±0.4 μM  

at 0.025–1 mM 

[24] 

4’-Methylgenkwanol A (25) KD = 1.5±0.8 μM  

at 0.025–1 mM 

[24] 

2’’-Hydroxygenkwanol A (28) KD = 0.5±0.1 μM  [24] 
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at 0.025–1 mM, the best stability of 

the spiro-biflavonoid/Hsp90 com-

plex 

Kaposi’s sarcoma 

(KS) cells 

Mitogenic (XTT colori-

metric assay and Coulter 

counter), Western blot 

(p38 and p42/44, protein 

content measured by 

Lowry method) induced 

with 34 VEGF. Migration 

(image analysis) acti-

vated by 35 PAF. Enzyme 
36 AT, 37 TAL activities 

(liquid scintillation 

counting) induced with 

VEGF 

— 

Yuccaol A (36) ↓ KS cell proliferation, ↓ MAP ki-

nase signaling pathways (p38 and 

p42/44), ↓ AT, ↑ TAL, ↓ (from 

7.6 to 6.1 μm/h) KS cell motility acti-

vated by PAF, at 25 μM 

[25] 

Yuccaol B (37) ↓ KS cell proliferation, ↓ MAP ki-

nase signaling pathways (p38 and 

p42/44), ↓ AT, ↑ TAL, ↓ (from 

7.6 to 5.6 μm/h) KS cell motility acti-

vated by PAF, at 25 μM 

[25] 

Yuccaol C (38) ↓↓ KS cell proliferation, ↓ MAP 

kinase signaling pathways (p38 and 

p42/44), ↓ AT, ↑ TAL, ↓↓ 

(from 7.6 to 5.3 μm/h) KS cell motil-

ity activated by PAF, at 25 μM 

[25] 

Cell lines MCF7, 

HepG2, U937, 

Molt4, Jurkat 

Cell proliferation and vi-

ability (acid phosphatase 

and tetrazolium salt-

based methods, cytomet-

ric counts). Cell necrosis 

(38 PI staining). Apoptosis 

(PI incorporation in per-

meabi- 

lized cells, DNA conc. 

was measured by flow 

cytometry) induced with 

etoposide. Mitochondria 

depolarization (39 TMRE). 

Western blot (cyto-

chrome c). Intracellular 

— 

Gloriosaol A (44) EC50 (U937) = 16.3±1.07 μM 

EC50 (MOLT4) = 22.6±2.62 μM 

EC50 (Jurkat T) = 29.5±3.01 μM 

EC50 (MCF7) = 34.2±3.49 μM 

EC50 (HepG2) = 43.6±5.05 μM 

[26] 

Gloriosaol B (45) EC50 (U937) = 29.5±2.86 μM 

EC50 (MOLT4) = 31.8±3.47 μM 

EC50 (Jurkat T) = 37.5±4.50 μM 

EC50 (MCF7) = 40.1±3.93 μM 

EC50 (HepG2) = 59.3±6.17 μM 

[26] 

Gloriosaol C (46) EC50 (U937) = 8.04±0.56 μM 

EC50 (MOLT4) = 12.1±1.27 μM 

EC50 (Jurkat T) = 17.4±2.09 μM 

EC50 (MCF7) = 22.0±2.62 μM 

EC50 (HepG2) = 30.4±3.65 μM 

[26] 
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redox state (exposed to 

oxidant 40 t-BOOH, meas-

uring 41 DCF fluores-

cence) 

Induced apoptosis at 10-25 µM in cell 

line U937 and switched to necrosis at 

doses above 30 µM. Caused mito-

chondrial depolarisation and cyto-

chrome c release at doses > 10 µM in 

U937 cells. Showed the best pro-oxi-

dant and antioxidant effects in U937 

cells. 

Cell lines 

HREC, HUVEC, 

ARPE-19, 92-1, Y79 

Cell proliferation (ala-

marBlue based fluores-

cence methodology) 

— 

Scillascillin (49) Not active [27] 

Isomuscomosin (52) Not active [27] 

Muscomosin (53) Not active [27] 

Socialinone (63) Not active [27] 

5-Hydroxy-2′,3′,4′,7-tetrame-

toxyspiro[4H-1-benzopyran-

3(2H),7’-bicyclo[4.2.0]octa[1,3,5]-

trien]-4-one (64) 

Not active [27] 

Cell lines 

HL-60, TIG-3 
MTT 

Etoposide, IC50 (HL-60) 

= 0.3±0.01 μM, IC50 (TIG-

3) = 11.2±1.4 μM.  

Cisplatin, IC50 (HL-60) = 

1.6±0.05 μM, IC50 (TIG-

3) = 4.5±0.1 μM. 

5,7,5′-Trihydroxy-4′-methoxy-6-

methylspiro[2H-1-benzopyran-

3(4H),7’-bicyclo[4.2.0]octa[1,3,5]-

trien]-4-one (57) 

IC50 (HL-60) > 40 μM 

IC50 (TIG-3) > 40 μM 
[28] 

Cell lines 

MCF-7, DU-145 
MTT 

Doxorubicin,  

IC50 (MCF-7) = 

1.86±0.003 µg/mL, 

IC50 (DU-145) = 

13.71±0.02 µg/mL 

Scillascillin (49) 

IC50 (MCF-7) = 9.59±0.01 µg/mL  

IC50 (DU-145) = 11.32±0.04 µg/mL 

[29] 

Cytotoxicity 

Cell line RAW 

264.7 
MTT — 

Larixinol (1) No cytotoxicity at a concentration to 

100 µg/mL 

[6] 

Cell line NCI-H292 
Cell Counting  

Kit-8 
— 

Daphnodorin I (24) No cytotoxicity at 2.5—20 µM [9] 

Daphnodorin C (22) No cytotoxicity at 2.5—20 µM [9] 

Cell line J774.A1 MTT — Yuccaol A (36) No cytotoxicity at 0.1— 100 µg/mL [11] 
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Yuccaol B (37) [11] 

Yuccaol C (38) [11] 

Salmonella typhi-

murium strains 

TA97, TA98, 

TA100 and TA102 

Salmonella/mammalian 

microsome mutagenicity 

test (Ames test) 

— 

Yuccaol A (36) 
Non-toxic and non-mutagenic at 10 

to 500 µg/plate 

[30] 

Yuccaol B (37) Non-toxic and non-mutagenic at 10 

to 500 µg/plate 

[30] 

Yuccaol C (38) Non-toxic and non-mutagenic at 10 

to 500 µg/plate  

[30] 

Antibacteria

l, antifungal 

and 

antiviral  

Pyricularia oryzae 

Antifungal (suspensions 

of spores and mycelia 

were inoculated onto 

leaves of host-plant – 

Oriza sativa). 

— 

Daphnodorin C (22) Protective value = 89-90 % at 200-500 

ppm  

[31] 

Pyricularia oryzae; 

cell line CEM 

Antifungal;  

antiviral (HIV-1, XTT 

formazan) 

42 MMDC (griseofulvin) 

= 50.4±2.7 µM, 

MMDC (nocodazole) = 

50.2±3.2 µM 

MMDC (fursarielin A) 

= 15.3±0.9 µM; 

EC50 (AZT) = 0.186 µM 

 

Genkwanol A (23) MMDC = 45.8±0.5 µM 

EC50 = 4.00 µM 

 

[23] 

MT-4 cells, MOLT-

4 (clone 8) 

Antiviral (HIV-1 (IIIB), 

XTT method). Anti-HIV 

in 42 PBL (p24 capture en-

zyme-linked immuno-

sorbent assay). Reverse 

transcriptase. HIV-1-in-

fected cell fusion (XTT, 

counted under a micro-

scope)  

43 DDC, EC50 (HIV-1 cy-

topatbogenicity in MT-4 

cells) = 

0.013±0.009 µg/mL; 

IC50 = 38 ± 7 µg/mL. 

EC50 (HIV-1 p24 antigen 

production in PBL) = 

0.00033 µg/mL, IC50 = 

43±2 µg/mL. 

 

Daphnodorin C (22) 

HIV-1 cytopatbogenicity in MT-4 

cells: EC50 = 3.6±0.5 µg/mL; IC50 = 38 ± 

1 µg/mL 

 

HIV-1 p24 antigen production in PBL 

cells: EC50 = 1.9±1 µg/mL, IC50 = 65±6 

µg/mL 

weak inhibitory effects on the re-

verse transcriptase of H1V-1 

[32] 

Scalliscillin (49) MIC = 0.5 mM [33] 
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Staphylococcus au-

reus 

Antibacterial (bioauto-

graphic, microplate as-

says) 

MIC (neomycin) = 

0.0025 mM 

Isomuscomosin (52) 
MIC = 3.95 mM 

BC = 1.97 mM  

[33] 

3′,5 -Dihydroxy-4′7′-dimethox-

yspiro[2H-1-benzopyran-3(4H),7’-

bicyclo[4.2.0]octa[1,3,5]-trien]-4-

one (56) 

MIC = 7.60 mM [33] 

1 Ref. — References. 2 TAEC — Trolox Equivalent Antioxidant Capacity value. 3 AA60 — Antioxidant activity value after 60 min. 4 AA120 — Antioxidant activity 

value after 120 min. 5 BHT — 2,6-di-tert-butyl-4-methoxyphenol. 6 15-LOX — 15-lipoxygenase. 7 RSA – Radical scavenging activity. 8 SA – Scavenging activity. 9 

LPS – lipopolysaccharide. 10 IR — Inhibition rate (%). 11 PMA – phorbol 12-myristate 13-acetate. 12 MAP – Mitogen-activated protein. 13 MUC5AC – mucin 5AC (it 

is a major mucin protein secreted from the airway surface epithelium). 14 COPD —chronic obstructive pulmonary disease. 15 ROS – Reactive oxygen species. 16 

BALF – bronchoalveolar lavage fluid. 17 PGHS-1 – Prostaglandin H synthase obtained from ram seminal vesicles for COX-1 assay. 18 PGHS-2 – obtained from sheep 

placental cotyledons for COX-2 assay. 19 PMNLs — Polymorphonuclear leukocytes were isolated from venous human blood for LTB4 formation assay. 20 PGE2 —

Prostaglandin E2. 21 LTB4 — Leukotriene B4. 22 iNOS — Inducible nitric oxide synthase. 23 NF-κB — nuclear factor kappa-light-chain-enhancer of activated B cells. 
24 EMSA — Electrophoretic mobility shift assay. 25 RT-qPCR — Reverse transcription quantitative PCR. 26 EA – Enzyme activity. 27 HI – Hyaluronidase inhibition 

(%). 28 IPGE2MC – Inhibition PGE2 in microsomal cells (%).29 NOR 1 – (±)-(E)-Methyl-2-[(E)-hydroxyimino]-5-nitro-6-methoxy- hex-3-enamide. 30 IR – Inhibitory 

ration. 31 PN – peroxynitrite. 32 TPA – 12-O-tetradecanoylphorbol-13-acetate. 33 KD – Thermodynamic constants measured by SPR for the interaction between tested 

compounds and immobilized Hsp90. 34 VEGF – Vascular endothelial growth factor. 35 PAF – Platelet activating factor. 36 AT – Acetyl-CoA:ly.so-PAF acetyltrans-

ferase. 37 TAL – Lysophospholipids. 38 PI – Propidium iodide. 39 TMRE – Tetramethylrhoda- mine ethyl ester. 40 t-BOOH – tert-Butylhydroperoxide. 41 DCF – Di-

chlorofluorescein. 42 MMDC –Morphological deformation concentration. 42 PBL – Peripheral blood lymphocytes. 43 DDC – 2′,3′-Dideoxycytidine- 5′-triphosphate.  
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