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Cytotoxic Constituents of Bombycis corpus

Hak Cheol Kwon*, Hyung In Moon**, Sang Hoon Choi**, Jung Ock Lee*,
Sae Yun Cho***, I-Yeon Jung***, Sun Yeou Kim*** and Kang Ro Lee*
*College of Pharmacy, Sung Kyun Kwan University, Suwon 440-746, Korea,

**Korea Research Institute of Chemical Technology, Daejeon 136-702, Korea, and

***Department of Sericulture & Entomology, National Institute Agricultural Science and
Technology, RDA, Suwon 441-100, Korea

Abstract—The acivity-guided fractionation on the MeOH extract of Bombycis corpus inoculated by Beau-
beria bassiana 101A led to the isolation of two steroids, 24-ethylcholest-4-ene-3,6-dione (1) and ergosterol
peroxide (2), as active principles. Compounds 1 and 2 exhibited cytotoxicity against cultured human
tumor cell lines, A-549, SK-OV-3, SK-MEL-2, XF-498 and HCT-15 with EDx values ranging from 3.42 to

11.37 pg/ml.
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cytotoxicity.

*roll (Bombix mori, o2 Bombycidae) %< =
Heof| W7t (Beauberia bassiana) ¥2HE HETT A
g 29} FERATNA A7 AR FollFH
o FAAIZF BAAH L 2A A @SS e A3
= SAHEL o] F2& FAE W7 (Bombycis corpus)
ojgfmgitt WS AFH FRFANN FF, FF,
A AS ol thFstAl $-859) skttt
7o) kel gl gist G Ao FER| Fte,
AJEATEE 34 peptided! beaubericin, ergoste-
rol peroxide ¥ 7B-hydroxycholesterol ©] X 115
Aol ? Bz Aggl wizbte w&2AEH &
AbESEo A wW7bFe] o}l Beauberia  bassiana
101AS M=o] 7getd 29 FFd HEst ¥A
ZPsIA ARl 2R 02, FRA Y 2
Ay gatdTaollM 71&2] Wit Beauberia bassia-

"B mRo BY Bk o] AxelAz
(H3) 0331-290-7710 (#2) 0331-290-7730
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na®} M2 592 Beauberia bassiana 101A2] DNA
sequence ATAT} Gr|Mge] Yt YFshHt
(X}5 v)AA)), =3} Beauberia bassiana 101AYE 1|
gt ZrE o] Hojus #AIAE o] Beauberia bas-
siana Bt $-F3te] WALk o] Hojd o] B
olghil & 4t} BT o]l ojste HAgH W
7zt gk HAH Q] e Yoz YAHo g B
e dFFFE sty EFEEES AN
A2 ZHEEEA S MESFS SAH D, F4dU
t 84¢& Yl hexane ¥ chloroform¥-& o 2 3E]
NEEA AR 229 steroid B3 F, 24-ethyl-
cholest-4-ene-3.6-dione (1) ¥ ergosterol peroxide

(2)& B3t 722 AN
ARy

B R - W72 (Bombycis corpus, 1.5 kg)2 &&
53 AL F Rl A Tgtol A TFE ARSIt
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CHAE - o)A - EAE - Hold

QAo - o)z

717 ¥ Al2f - 32 Gallenkamp melting point
apparatus® ARt 481 UV Shimadzu
UV, UV-Visible recording spectrophotometers A}
23l 'H-2 “C-NMR spectrum< Bruker
AMX-5003} Varian INOVA-500 spectrometer, EI-
MS spectrum= VG70-VSEQ(VG ANALITICAL,
UK)e2 Z2A&Ht 5% 2 column chromatog-
raphy% 87 18494, 7|8 A& 1§ B2 55
& AME3IYTE Column chromatography- silica
gel2 Kiesel gel 60(70~230 and 230~400 mesh,
ASTM Art. 7734 and 9385, Merck)& AM&3}5L,
molecular sieve column chromatography-& %13
£ sephadex LH-20(Pharmacia), TLC plates Kie-
sel gel 60F s, precoated plate(Art. 5554, Merck) &
AR

@ ¥ B2l -9 15kg 50°ColstlA

MeOH&v (2 L)E 33 WM &3ty doid F&29
£ 7HPEE3te] 80ge] MeOH F&ES At o8

H,00l #EAIZ1F n-hexane(800 m/x2), chlorform
(800 rnl><2) 2 butanol(800 mix2)2 £33l Z+zt
40 g, 5g 2 10 g& AT} Z7he] SR o it
AE=4E FA% FoAsle 845 YEh hex-

e 2 chloroform #&e gl SR EEE A
%359t &, hexane® 3 40 g& hexane-EtOAc(5:
0-5:5) EFLE silica gel column chromatgra-
phyE st 7709 A%8 SDHI1-SDHTZ 3l
t}. &3k chloroform £8 5 g2 CHCl;-MeOH(9: 1~
4: 6) &8 2 silica gel column chromatograp-

v FY3t 579 AEE SDCI-SDC5E At
ZVJH 2B OlEt AXEHE AT, AES
Aleltig 84 45322 SDH4 ¥ SDC2E A AISH
. &, 42%3% SDH4E hexane-EtOAc(7:2)-8vizZ
silica gel column chromatography®= A #lste] F-4
9 3FE 113 mgE IAUTh EIH BY LEE
SDC2 EtOAc-MeOH(9: 1)-41l=Z silica gel column
chromatography % sephadex LH-20 column chro-
matography(MeOH : CHCL,=7: 3)2 AAsle] T4
9] 3= 2(15 mg) & AUk

SIBME 1 - mp 160~162°C: Liebermann-Bur-
chard ¥Fg-: 9. UVA,(CHCl) : 251 nm: EFMS
(m/z) 1 426 (M), 285; 'H-NMR(500MHz, CDCl,)
8:0.78(3H, d, J=7.0Hz, 18CHjy, 0.79(3H, d, J=

7.2Hz, 26-CHj), 0.82(3H, d, J="17.2Hz, 27-CH,), 0.92
(3H, d, J=6.5Hz, 21-CH,), 1.15(3H, s, 19-CH,).
6.17(1H, s, H-4); “C-NMR(125MHz, CDCly) 812.58
(C-18), 12.67(C-28), 18.20(C-19), 18.95(C-21),
19.71(C-26), 20.89(C-11), 23.76(C-27), 24.67(C-15),
26.72(C-23), 28.71(C-16), 29.82(C-12), 29.83(C-25),
33.11(C-2), 34.28(C-22), 34.52(C-8), 36.23(C-20),
36.46(C-1), 39.49(C-10), 43.23(C-13), 46.49(C-7),
47.52(C-24), 51.67(C-9), 56.54(C-17), 56.60(C-14),
126.13(C4), 161.77(C-5), 200.19(C-3), 203. 04(C—6).

3188 2 - mp: 182~184°C: IR v, 1 3342,
2055, 1458, 1377, 1045: EI-MS(m/z) : 428 (M]",
410 (M-H,0) ", 396 (M-0,)", 377 (M-0,, -H20]":
'H-NMR(CDCl,, 500MHz) 8:0.81~0.84(9H, m,
H-18, H-27, H-28), 0.89(3H, s, H-19), 0.91(3H,
d, J=7.0Hz, H-28). 1.00(3H, d. J=6.5Hz, H-21),
3.97(1H, m, H-3), 5.13(1H, dd. J=15.0, 8.5Hz,
H-22), 5.22(1H, dd. J=15.0, 8.0Hz, H-23), 6.24
(1H, d. J=8.5Hz, H-T7), 6.50(1H, d, J=8.5Hz, H-
6): “C-NMR(CDCl;, 125MHz) 8:12.98(C-18),
17.55(C-28), 18.16(C-19), 19.63(C-26), 19.93(C-
27), 20.63(C-15), 20.88(C-21), 23.41(C-11), 28.62
(C-16), 30.16(C-2), 33.07(C-25), 34.72(C-1),
36.97(C-4, C-10), 39.37(C-12), 39.69(C~20), 42.78
(C-24), 4457(C-13), 51.14(C-9), 51.71(C-14),
56.25(C-17), 66.47(C-3), 79.41(C-8). 82.14(C-5),
130.76(C-7), 132.34(C-23), 135.20(C-22), 135.41
(C-6).

MESMAUE - AxE4y 4382 Sulforhodamin B
Bioassay(SRB) #2? &-g3le] g-z33kA a0l
SRt Agol] AMgd HAEFEL A549 (non
SK-OV-3 (adenocar-
cinoma, ovary malignant ascites), SK-MEL-2 (ma-

maxcm

small cell lungcarcinoma),

lignant melanoma, metastasis to skin of thigh),
XT-498 (central nerve system tumor) ¥ HCT-15
(colon adenocarcinoma) S°|t},

dn ¥ 1§
33HE 12 B3] 160~162°CR1 74 234+
o,

24 Liebermann-Burchard(LB) #r&-dllA okAd
verAth EI-MSelA Uelhd m/z 4269 Ex}bol2

Aan![omx
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Fig. 1. Structures of compounds 1 and 2

AM") % *C-NMR 2HEE Sa)A sgE19] &
AL CxHeOr® #7830 'H-NMRoIA 80.78
7} 1.15 ppmAkelell A 471¢] methyl7] 9+ 86.17 ppm
oA €709 olefinic proton ©] & ¥ == vepygT)
“C-NMR #=E#dA 20709) M=%, $§200.19,
203.04 ppmellA 2719] carbonyl group® §126.13,
161.77 ppmlA 2719] olefinic carbon WA E T2
& Il UV 2¥ER o 2 2E)(),,, 251 nm)
g 7le] o)5AEs} 2709 carbonyl group®l con-
jugation®lo] AS-E &4 Urh 'H-NMR 25 E
ol &te olefinic protono] AxFELE shifts
o] singletZ el 3} 2789 carbonyl carbon®]
ER ke HE 7|22 5t 3}3E 12 24-ethyicho-
lest-4-ene-3,6-dione o2 FAsPon 7|&EHY
o] 2tz o} B wdte] 11 H2E ] FAA

R 2 mEo) 182~184°CQl #jARETrE A
peroxide WA A| 20| sfghal o 2 wrAlEIQIT) Hxjo
2(M") peak’t m/z 428414 Vel EI-MS =g¢}
UC-NMR &ta 258 £2040] CuH0:8 & F43}
Ark. EI-MS 23EfoA 2ol 428(M")lA
0.7} WA m/z 396(M -02) peak”} @A 8}A) Vieby:
ok 'H-NMRAIA 30.81914 80.834kololl #j7)2]
methyl signale, 30.89(3H, s, H-19)914 singlet
methyl signal, 80.91(3H, d, J=7.0Hz, H-28)3%} &
1.00(3H. d. 6.5Hz, H-21)°lA 278¢] doublet me-

Vol. 43, No. 2, 1999

Table I—The cytotoxic activities of compounds from
Bombycis corpus on five cancer cell lines

Com- EDso(ug/ml)*
pounds A-549 SK-OV-3 SK-MEL-2 XF-498 HCT-15

1 11.37 7.94 7.74 7.32 4.26
2 5.16 3.68 3.42 4.40 4.63

*EDs value of compound against each cancer cell
line, which was defined as a concentration (ug/mi)
that caused 50% inhibition of cell growth in vitro.

thyl signalel Yebdtt} 83.97(1H, m, H-3)9] car-
binol proton signal, & 5.13(1H, dd, J=15.0, 8.5
Hz, H-22), 65.22(1H, dd. J=15.0, 8.0Hz, H-23)¢ll
Al 42 trans—couplingshH= 270¢] olefinic proton
signal, 86.24(1H, d, J=8.5Hz, H-7), 86.50(1H, d.
J=85Hz, H-6)olA A= cis-couplingdh= 271¢]
olefinic protonE°] #&AHUY. “C-NMR 2HEH
oA 287)¢] carbon peak”’} WEhdt}. $135.20, &
132.34, 813541 ¥ 6130.76 ppmolA dl7He] ole-
finic carbon signale] #&HAT, 866.5914 OH7|
7} B AR AFE C-3 peaks} 882.14, 879.41904
oxygen¥} ZA¥3st C-59 C-8 H=Z7} #AHA o)A
o] Anel 71E £A7S vluste] R 20 P
ergosterol peroxide® &<l F33}c}. Steroidf+=
A 3_HE 17} 29] NEEA L 559 GHEFE o]
83t Z9% A7 EDy(ng/ml) gkol 3.42~11.37=
H 2 H gt EE4S el (Table D).
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