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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 lraction(54 mg)

HPLC(acetonitrile gradient 20-100%
CapCell Pak C5 UG 120, 250X 10 mm)

Brazilin (5.7 mg)

Fig. 1. Isolation procedure of an apoptosis inhibitory
compound from Caesalpinia sappan.
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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 OSUVOO 78
Caesalpiniae Lignum somok 100
Tritici Semen somaek 41
houttuyniae Herba eosungcho 85
Nelumbinis Semen yeonjayook 53
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ESI-MSEA A2t m/z 309941 (M+Na)', 2859141 (M-H)-
glojAr}t Ao BAF 28622 F1HUT) 'H-NMR3
BC.NMR H4743 42.8%CH2), 78.08(CH2), 51.05(CH),
104.20(CH), 109.95(CH), 11242(CH), [12.84(CH), 115.55
(CH), 137.43(CH), 70.84, 131.31, 132.22, 14534, 14565,
155.72, 157.87 ppmllA 1670¢] carbon peak”} ¥2= Tt
'H-NMR spectrum© 25-€] 2.72 ppm(1H, d, H-7a, J=15.6),
278 ppm(1H, d, H-7b, J=156), 294ppm(lH, d, H-6a,
=15.3), 3.02ppm(1H, d, H-6b, J=15.3), 3.78 ppm(1H, s,
H-12), 6.28 ppm(1H, d, H4, J=24), 646 ppm(lH, 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 pg/mL etoposide in U937 human
leukemia cells.
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Fig. 4. Chemical structure of brazilin isolated from Caesalpinia
sappan.

2, J=27, 84), 660 ppm(IH, s, H-11), 6.70 ppm(IH, s,
H-8), 7.26 ppm(1H, d, H-1', J=84)1A peak7} #EEHAC}.
EAEH NMR dan2 78 724& C,H,02 2331
™, data base A AF brazilin® £ 5 HAHFig. 3).

Braziline| =84

Brazilin® U937 M XEollA] etoposided] 2]&H10uM, 7 hr)
caspase-39] =8 T& EFHOZ Ao, IC,, I
4.5 pg/mLo|AcH(Fig. 4). T3+ AitelE 14 A3, DPPHY
o 23 radical A4l i3t IC,, #tol < 32 pug/mlE, F=
&4 AadE el AckFg 5). Fts &4
apoptosis A #e] AL B AF Ayt HAHUT
Verhaegen 5%"2 human HL-60 leukemia cellollr] &Hit3lA)

80
70
60
50
40
30
20 +
10
0

Inhibition (%)

250 125 625 31 155 7.8 3.9 1.9 0.9 0.45
Concentration (ug/mlL)

Fig. 5. DPPH radical scavenging activity of an apoptosis
inhibitory compound (brazilin).
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