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A Caspase Inducing Inhibitor Isolated from Caesalpinia sappan
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Through the screening of caspase-3 inducing inhibitors in U937 human monocytic leukemia cell from natural
sources, Caesalpiniae sappan, which showed a high level of inhibition, was selected. The inhibition compound was
purified from methanol extract by silica gel column chromatography and HPLC. The inhibitor was identified as
brazilin by spectroscopic methods of ESI-MS, 'H-NMR, and "“C-NMR. Brazilin showed inhibitory activity of
caspase-3 induction, a major protease of apoptosis cascade, with IC;, value of 4.5 pg/mL after 7 hr of treatment

in U937 cells.
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Caesalpinia sappan (1 kg)

MeOH extraction

Methanol extract (32 g)
EtOAc extraction
Ethyl acetate extract (16 g)

silica gel column chromatography
(chloroform/methanol=6:1)

Active traction(54 mg)

HPLC(acetonitrile gradient 20-100%
CapCell Pak C 3 UG 120, 250X10 mm)

Brazilin (5.7 mg)

Fig. 1. Isolation procedure of an apoptosis inhibitory
compound from Caesalpinia sappan.

S uiAFE F2 Difco(USAIES A}
L3199k 2R 2 o] A3 silica gele MerckAt
(Germany)]  silica gel 60(63-200 um)-&, TLC plate=
Merck TLC plate silica 60F2542 A}83F%3, HPLC col-
umn-Z  HitachiAl(Japan)®] AF& AMEsaATh 2 AAITHA
2 column chromatographyll AM-% butanol, ethanol, ethyl
acetate 52| friE AybAlekS HPLC 87 Baxter(Burdick
& Jackson, USA) A|#F& AH8-3t9ith. NMRE CD,OD&
Aldrich*HUSA) A#S AR-EFATE Alzef ol AR uiA]
F+ Gibco BRL(USA) A&F-2 AME-51S O™, caspase assay
of AH8¥ 712 % AA 52 Enzyme System Products
(USA) AlFS AHE3HA

S, Wl AHge

& silica gel 60(63-200 um, Merck, Germany),
CpCell Pak HPLC column(250X 10 mm, Shisheido, Japan)<
AR&Ete] B8}tk HPLCE HitachiAk(Japan)e] L-7100
intelligent pump L-7100 pump, L-7400 UV detector® AHS-
s,
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Mass 28 E2  ESI-MS(electrospray ionization mass
spectrometry, Fisons VG Quattro 400 mass spectrometer,
USA)E AbEstel Stk NMR A~FE- 2 Varian
UNITY 300(USA)E °l-&3t, M E= CD,0DE ARS8t
et

Caspase-3 &4 &H™
U937 M EE RPMI-1640 WiAI(10% FBS)E ©]&3td 5%
CO, incubatoroll 4] vle¥Et &, 96-well microplate®l] sampleg-

Table 1. Inhibition activity of caspase-3 induction from natural
sources (50 mg/mL)

Scientific name Korean name  Activity (%)
Glycyrrhizae Radix gamcho 71
Saussureae Radix mokhyang 90
Tribuli semen baekjilryeo 45
Polygoni Mutiflori Radix alba baekhasuo 82
Evodiae Fructus oSUyoo 78
Caesalpiniae Lignum somok 100
Tritici Semen somaek 41
houttuyniae Herba eosungcho 85
Nelumbinis Semen yeonjayook 53

228k 10 ug/mLe] etoposide® apoptosisE =3 F 7
A7t Fol HulH o R celld] BYS WASt apoptosis ©f
B2 1z g, AXE 78 g F A2 A
o] &&ta] caspase-39] AL FFFAH 71EA S5mM9
DEVD-AFC(Asp-Glu-Val-7-amino-4-trifluoromethyl  coumarin)
& 100uL$) buffer[100 mM HEPES buffer containing 10
mM DTT, 10% sucrose, 0.1% CHAPS, and 0.1% BSA]%}
Egsto] 25°colM wESAIFTTEH AFCe] A2 spectrofluo-
rometer(Perkin-Elmer LS-50B)S Alg-3kod &4 stk
a3 ¥ nH
252 (Caesalpiniae sappan)2Z2FE| caspase T X5l
3| 22

S e Y O AAAEAIES] Skl sample
2005 S WAHOZE etoposideE ©]83Fo] U937 A EF9
apoptosisZ =% ¥ apoptosis A =E caspase-3= ST
A7}, & 24S Bole oy AE F ATHLE &
£L Adksle] AslEdS s rh(Table 1).

AE 1kgg A200A methanolZ 23] FZakar, o4z
methanol FZN-& ZAYsHT F SHT @8t hexane,
ethyl acetate, butanolZ 7z} FZ3 § caspase F& A3l
o] 9 ethyl acetate FEEE silica gel column chro-
matography(CHCL/MeOH)E AHAISILL ©ol& Tl ¢ &
7338543 mg)S HPLC(Shisheido-CapCell Pak C,, UG120,
250X 10 mm, UV 220nm, CH,CN gradient 20-100%, flow
1.5 mL/min)& %8l brazilin(5.7 mg)S -2 819 th(Fig. 2).

E$MERS PXEM

ESI-MS®4] A3} m/z 3099014 (M+Na)', 28594 (M-H)-
do|zrl #AHS] B 28602 ettt 'H-NMR#
BC.NMR 41723 428%(CH2), 78.08(CH2), 51.05(CH),
104.20(CH), 109.95(CH), 112.42(CH), 112.84(CH), 115.55
(CH), 13743(CH), 70.84, 13131, 13222, 14534, 14565,
155.72, 157.87 ppmellAl 1672] carbon peak”} #EH AT}
'H-NMR spectrum® 255 2.72 ppm(1H, d, H-7a, J=15.6),
278 ppm(1H, d, H-7b, J=156), 2.94ppm(1H, d, H-6%,
J=153), 3.02ppm(1H, d, H-6b, J=153), 3.78 ppm(1H, s.
H-12), 628 ppm(1H, d, H-4, J=2.4), 6.46 ppm(1H, dd, H-
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Fig. 2. HPLC chromatogram of brazilin isolated from
Caesalpinia sappan (Aetonitrile gradient 20-100% 1.5 mL/min
240 nm).
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Fig. 3. Effects of brazilin on the caspase-3 inducing inhibitory
activity treated with 10 pug/mL etoposide in U937 human
leukemia cells.
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Fig. 4. Chemical structure of brazilin isolated from Caesalpinia
sappan.

2, J=217, 84), 6.60 ppm(1H, s, H-11), 6.70 ppm(1H, s,
H-8), 726 ppm(1H, d, H-1', J=8.4)%|A peak’} &&= ).
A4 NMR dataZ 58 7+324<L C H, 0.5 2R3540
™, data base HAAF brazilin® 2 T ATHFg. 3).

Braziline] =&Y

Brazilin®> U937 M EZ)A] etoposided] <310 UM, 7 hr)
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Fig. 5. DPPH radical scavenging activity of an apoptosis
inhibitory compound (brazilin).
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