TIPS TT % Nat Prod Res Dev 2018 ,30:1099-1104

X E %S :1001-6880(2018)7-1099-06

e Z5skiER 1 25 HDAC H]P &1 3 7% 1%

2 S EA R R N
I B 2 2 R B S DI T T 25 2 R BB L) 510405

 E WP ZPRER S Y L | S84 Xk QB RS (HDAC) #i 50], R F HDAC 41 i 5] 97 122 12500 2
M 60 A~b A rh i 1 s X HDAC &AM iV T3S 19 46 &4, 7570 HDAC3/8 0 ikl 5] 0 4 3500 & i 25 7PN
. HDAC i, B Western-blot A 4 S S0 40 M i (HeLa) T 28 HDAC ik M52, 45 R0 /R (iR
e AR R FHERER C X HDAC A0S PERCR ; v H B0 2R o W 2 i HDAC3/8 3% 14 ; i AR ik
%+ HeLa 415 B 8 A3 BE4M S/, %3 T 28 HDAC B3R 35A WA B A9 I VE o A 9 32 7m IARDE 52 H
A H R 128 HDAC (M50, He b i AR GBS — AL IR ABISR .

KR : 125 HDAC IMHGIFRITHE ; RIRAL G W0 5 MRS ; 7 H 35 7 H

I E 5 £ S :R965. 1 SCERFRIZAS : A DOI:10. 16333/j. 1001-6880. 2018. 7. 001

Screening of Class I HDAC Inhibitors from Traditional Chinese Medicine
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Abstract: To screen class | HDAC inhibitors of naturdl origin,in total 60 compounds from traditional Chinese medicine
were evaluated the HDAC inhibitory effect by employment of HDAC inhibitor screening kits. Compounds exhibiting high-
er activity to inhibit HDAC were further investigated the effect on inhibiting HDAC3/8 activity by using HDAC3/8 in-
hibitor screening kits,and the effect on protein” expression.of class | HDACs in HeLa cells by Western-blotting. Tt was
found that, Sanguinarine , Piperine , Isoliquiritigenin , Isoliquiritin,, Salvianolic acid C were more active than others to inhib-
it HDAC activity ; Isoliquiritigenin and Isoliquiritin significantly inhibited HDAC3/8 activity; In addition, Sanguinarine
strongly inhibited cell proliferation and cellular expression of class I HDACs in HeLa cells. Our results showed that

Isoliquiritigenin , Isoliquiritin and Sanguinarine are potential inhibitors of class | HDACs. Among them Sanguinarine is

worth further studying.
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il 0] 97 2 4 79 & HDAC3 41 161 351 075 2 3k 5750 & Al
HDACS 17 i 551 i 126 1057 £ ( Biovision, ZE [ , 17 54K
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NE S A MR (HeLa) f A R 2 K274t
HeLa 4 &4 10% Ja2F 1035 ) RPMI 1640 4355
WG SR . IR 37 °C,5% CO, o HUXHEA: KM
(R 240 M A T S0
1.3 FEHK

Anti-HDACI Fiff (4% 3601-30) fil Anti-HDAC2
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T A VR B B, B S 4R 530 1%
53.1% .52. 7% Fi1 51. 0% ; . b 5 W 2
(45.1% ), 5 H 5 (4457% )y £ W2 /)y BE T
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Table 1 Inhibitory effect of 60 compounds on HDAC activity (% ) (n=2)
e b oty i
Compounds nhibitory rate Compounds Inhibitory rate
(%) (%)
K # 2 Emodin 22.0 ANZRBF Re Ginsenoside Re 13.9
K # 4 Rhein 29.7 A% iEF Rd Ginsenoside Rd 12.7
#4%:% Danshensu 19.9 AZ WA Re Ginsenoside Re 7.7
J}-Z:1i I Tanshinone 1 7.4 AN ZREF Rf Ginsenoside Rf 6.8
J}Z:0 1IA Tanshinone 1A 4.4 AZ BT Rg, Ginsenoside Rg, 13.8
FHERAR A Salvianolic acid A 37.7 AN Z 21 Rg, Ginsenoside Rg, _
FHEER B Salvianolic acid B 29.1 AZH Rg; Ginsenoside Rg; -
FHiR C Salvianolic acid C 51,0 AZ B Rh, Ginsenoside Rh, 23.7
@ F+Z:00 Cryptotanshinone 7.1 AZ % Rh, Ginsenoside Rh, 13.0
PR Pachymic acid - AZ 27K Rh; Ginsenoside Rh, 10.2
HEA M A Licochalcone A 30.3 ANZF RO Ginsenoside RO 14.3
H ¥ K2 Enoxolone - LT3k B8 Acetylaconitine 20.9
H i Liquiritin 16.5 P 5 3k 0% Benzoylaconine 24.5
H##E Liguiritigenin 21.4 2 F k37 1 3 J5L 0, Benzoylmesaconine 30.9
H 244 Glycyrrhizic acid ammonium salt 7.0 W35 Hypaconitine -
S B Tsoliquiritin 44.7 2P 5255, Higenamine 10.0
HHEE Isoliquiritigenin 52.7 3.1 Aconitine 22.4
FI2E 7 . Resveratrol 22.0 3 J5B Aconine 23.3
R Plydatin 25.9 Hr % 3 B8 Mesaconitine -
B Wogonoside 17.6 E[ 5 3k 4, Indaconitone 18.3
IR % Wogonin 26.2 FE7EFH 1 Baohuoside 1 14.2
H# AW Phellodendrine chloride 18.3 5755 A Epimedin A 34.2
#AH Baicalin 30.7 7% B Epimedin B 16.5
A # Baicalein 30.3 HIEARAEZR Formononetin 0.6
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214% 1( Continued Tab. 1)
ety i ety i
Compounds nhibitory rate Compounds Inhibitory rate
(%) (%)
#5715 /NBEGR, Berberine chloride hydrate 40.0 KGR FTEE Oxypeucedanin hydrate -
IfiLHEH8, Sanguinarine 53.1 WM Piperine 53.1
P A-F Scutellarin 32.8 Fi7EHF A Sagittatoside A 35.6
AZHEAF Rbl Ginsenoside Rbl 6.7 FiZEHF B Sagittatoside B 32.2
AZH14F Rb2 Ginsenoside Rb2 - WK £ 42 Anhydroicaritin 971
AZ 1Y Rb3 Ginsenoside Rb3 14.6 S Kz Tsoquercitrin 451
TSA (20 pM) 73.3

T -, A A 5

Note;-,No inhibitory activity detected.
2.2 5 F HDAC3/8 il 5 6 i ik 7 & 33 — 0%
AHIF 5T % B B9 HDAC 404510 570 %5 e 3k 77 &, 3
HDACs >k A F HeLa 41 Ifg (4% $2 408, r &% HDACs
AL AP 2RI i 1) 245 SR N R 8 4 (A S
REGYXT 12 HADC R9fER o itk —2 e F5
MZ5r%t 125 HDACs /R[RIE AL A 52, FRATT 0k £ %t
HDAC $HiIVE FHAE B 0 7 A4k A 90 i AR B 5 48
g S H R 5 R SR AT PR A R
iR C #E—HE4T T HDAC3/8 I V3l il vF- 7 4 T
FIPH M2 SAHAT F1 TSAM 3047 T i, 48

A, 5 H B A R R AR T X
HDAC3 REH 1 1R 58 A 46l 3 14, 100 M B A 19
350k 99. 5% 1 98. 3% , 1235 B 254 SAHA
7 50 wM B 94 PSR 3 57 1 R A S R 3R 0
HDACS 3, & B HH A8 47 (941 i) 1% o, T4/F Wk BE 100
MBI IR 53 51 63. 0% F1 68. 6% , {HAF H 4 FH
PEZG%) SAHA FRTSA 55 (AR 86 | S R A0 19
R A VERIR 2o AR AP} B3 R C 7 100 M IRt
HDAC3 \HDACS JEPERF I A B I HIEH . B
REE R 2,

F2 WRU AW HDACYS FMHIMIHE (%) (n=3,x 5)
Table 2 Inhibitory effect of test compounds on HDAC3/8 activity (% ) (n=3,x =5 )

e TAEWRSE HDAC3 i[5 HDACS i[5
Samuule Working concentration HDAC3 inhibition rate HDAC3 inhibition rate
e (pM) (%) (%)

100 98.3+2.1 68.6+1.3
S HHZ Isoliquiritigenin

50 65.1+1.8 46.0+1.3

100 99.5+0.8 63.0+1.3
SH B Isoliquiritin

50 67.2 £3.7 36.2 £0.2

100 56.4+1.4 46.2 £9.9
IfiLAR B Sanguinarine

50 42.8 +0.7 40.5 +0.3

100 76.0 0.6 47.3+1.8
Wik F Tsoquercitrin

50 41.5+1.1 29.0+0.3

100 43.5+1.9 52.7+1.3
FHE R A Salvianolic acid A

50 25.1+0.4 38.7+1.2

100 - -
F}E iR C Salvianolic acid C

50 - -

100 7.5+2.87 -4.6+0.9
MG, Piperine

50 5.9+2.1 -2.94+2.2

SAHA 50 88.5+6.2 92.3+0.5
TSA 1.25 96.5 +0.7 101.5 £0.5

T =7 ARAGI 0 3 4

Note; “-” No inhibitory activity detected.
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DA A0 M 52 30 A R B8 o 5 2R B, Il AR %of
20 0 1% 0 TR B S ) A 4 P R B i e
JE(1Cs,) 79 3.63 pM (18 1), Ht/mseilie e 1
1.2.3.4 pM U4~ TAERREE, HAfb& )X Hela
0 B AEFE RV E DL 3, Hevh, S H R A PR
X HE SAHA X 200 Jifd 4 5 04 400 1)/ AR X2 5 |, 100
pM FEH] 48 h 5 B ARG SR T 50% , H 1C5, 435
S 54.22 F1 62.90 pM, K HL 50 WM Fl 25 uM Fi 4
YR W ZGIVIIE 1100 WM 4 15 R 1T 48 b I 9

RIS SITE 80% Aoty s PR A FHER IR C L 5% H A
TR, 100 wM fEH] 48 h J5 40 LG J1 5 T
80% , AXVUZHEL 100 wM F150 uM P>k 3

100
80
60
40

cell viablity (%)

20+

12.5 yM 6.25 pM 3.125 uM1:663 uM 0.781 UM

B 1 ImiRENT HeLa 4HHIE5EE R 200
Effect of Sanguinarine on the”proliferation activity of

HelLa cells

Fig. 1

£3 MR AW HeLa MELTE TN (% ) (=3, x 5 )
Table 3 Effect of test compounds on viability of HeLa cells (% )/ (n =3, x x5 )

644y Compounds 100 uM 50 uM 25 uM 12.5 pM 6.25 M
HIHE Piperine 66.21 £2.59 89.52+2.26 95.37 +2.67 102.55£0.61  99.72+0.71
S 22 Tsoliquiritigenin 25.41+1.55 59.57 =181 74.58 +1.47 90.70 £2.55  96.95 =0.14
SH B Tsoliquiritin 80.35+3.16 88.78 +1.02 96.29 +3.91 100.68 1.93  97.80 2.00
JIEAEE A Salvianolic acid A 85.47 £0.77 96. 623737 92.63 +1.10 95.94+1.06  95.75+3.94
FHEER C Salvianolic acid C 82.18 +0.47 93.50'+ 0108 96.69 =0. 94 100.19£0.90  99.89 +1.11
S B2 Tsoquercitrin 79.47 £1.48 86,28 £2.03 92.59 +2.43 95.23+2.75  95.64+1.29

SAHA 40.38 =7.01 57.52:+0.38 61.62+2.13 72.69£2.15  76.84 +1.86

2.4
Ml

7543t Hela 40 A | 25 HDAC EEH R AN

RO T AR B L SA AR SR R A PHER R C R
R M S R T AR N E
T HeLa 40}l 24 h J5 4 i 1 28 HDAC (3K ik,
HDAC #1335 SAHA K BREXFER , 25 R an &l 2 s,
HDAC 11l 5] SAHA (50 .25 M) FE 51 122 A< b 477
HDAC3 F1 HDAGS (1) 7 9 M ARG (1 ~4 uM) 7 i
Al 4] HDACL  HDAC3 Fil HDACS (1) 3k, {0
XL HDAC3 2 3k (14 4100 i 4 ] d5c 55 PHE R A (100

é R FRA FIBRC FSHEH
FTEELA TM 2 pM 3 pM 4 pM

HFEA 100 pM 50 pM 100 pM 50 uM 100 uM 50 uM.
HDAC | S GED b GID D GND e ‘

HDAC:IEI Y ep I Pap————
HDA“EI HDAC 3 | e e s o e = |
HDACS e e ———
DEta-acm B -actin _-----v‘
SAEH e —————

HDACI1

M) BEBH S0/ HDAC3 1 HDACS fiy 363k ; FH %
1£(100 50 wM) BERH 987> HDAC3 (1335  (HARE
7 HDAC8 (334 ; S HHL R (50 pM) Be—E LR
87> HDAC3 Fl HDACS {953k ; 54 B2 7 (100 wM)
IUfE—E FEREE I HDACS 13235 ; S ARDE . FH i e
C 7EH TAEME (100 .50 M) Xf4#K 1 28 HDAC 3%
INERTCH RANHIVE . B A LG X HDAC2 (1%
TRARI A B 5 W, 55 0 AR A A 1) H Ak A 0 x
HDACIT (yZiKTCH AR o

FHEER
AEEBZL 50 M 25 M 100 uM 50 M
HDAC 1 ‘_—-—— ‘

S R
XFHEZH 100 pM 50 uM 50 pM 25 UM
HDAC 1 b— e mso —‘

SAHA

—

I]DACZ‘---——‘ I]DACZ‘ |

II'DACS‘—--——‘

HDACSI‘---— —‘

H‘DA(‘gl— - — — —‘

HDACS l-—-- ‘

B -actin } ‘ B -aclin‘ —— m— — -g

]
GAPDIH s |

|
GAPDH| ‘

B2 Wik SWRT Hela 4858 1 3 HDAC | B RIAMF M

Fig. 2 Effect of test compounds on the expression of Class I HDAC proteins in Hel.a cells
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