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A useful material isolation from the Bombycis corpus (Beauveria
bassiana) growing of the silkworm, Bombyx mori L.
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ABSTRACT

This study was carried out to investigate active constituents of Bombysis corpus on the neurite outgrowth from PC12
cells led to isolate three new and a known sphingolipids from the n-hexane soluble portion and five amines from the
butanol soluble portion of its methanol extract. On the basis of spectroscopic data, their structures have been elucidated
as (4E,6E,2S,3R)-2-N-eicosanoyl-4,6-tetradecasphingadienine, (4E,2S,3R)-2-N-eicosanoyl-4-tetradecasphingenine, (4E,
6E,2S,3R)-2-N-docosanoyl-4,6-tetradecasphingadienine, (4E,6E,2S,3R)-2-N-docosanoyl-4,6-tetradecasphingadienine, (4E,
28,3R)-2-N-octadecanoyl-4-tetradecasphingenine, 1,7-dimethyl-xanthine, uracil, urea, betaine and tyrosine, respectively.
The neurite outgrowth activities of these compounds were examined in PC12 cells by measuring the length of neurites.
These compounds promoted neurite outgrowth in PC12 cells significantly.
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TEebAL, aete] AR, FF AR, dAYL] A8 F
o o]&5o] kA F, 1997) YA Ru2e Fuy
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g 917) wiel] o2t FAMEEE) 9t MRS AR
7P S4AE A FdEd & 5 sld e o
214 NGF= &A1) vll-$- & polypeptidec]”] wiio| BBB
(Blood brain barrier, ¥ A5 Faslx] 53} 1
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1. FE89| M=

W7yak AzEak | 5keS wlebS(MeOH)E AF-2oA] 5
3| MHEFEE}15L 60°Coll M 33] 6}04 dofzl FZof
& 7hbeEstel 1209 WERE FE2ES gl

2. WHZIXt 101A SErHo] REIF XM=

Sy vk F2E8 H,00 A 7F Ak
(800 mIX3), FZTFFZ (800 mIx2) ¥ Fele (800 ml
X2)2 #&sle] A7k 55¢, 6g W 30¢gS ANH. A+
Fozde g4 AR 2E 3T

3. cielsistEe| 71718

'H-% "“C-NMR spectrum Brucker AMX 500 spectrometer
(VG Analytical, UK)Z, MS spectrum<- VG70-VSEQ (VG
Analytical, UK)®-2 Z33}53c}. 3% 2 column chromatography
& Sl IFAIFE, TlEE Aok ] A8
3}gie}. Column chromatography-$- silica gel Kiesel gel
60(70-230 and 230-400mesh, ASTM Art. 7734 and 9385,
Merck)S AHE-81933L, reverse phase column chromatography
4 Z214]%= LiChroprep RP-18(40-63 um, Art. 13900, Merck)
E AR5l e} TLC plate= Kiesel gel 60 F254 precoated
plate(Art. 5554, Merck)& AH3-3}33ch.
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4. M= HHg}

100 mm culture dish(TPP, Switzerland)el] 3 X 10" PC12
cellsS %53 %, 2 g/l sodium bicarbonate, 5% horse serum,
10% fetal bovine serum(FBS) 2! penicillin-streptomycin
(10000U/ml) 1%7} E3FF RPMI1640 wi=] Sholl A wjoks}
et old ARg-aF FBSY: ARl A 56°CellA 3023t
heat-inactivationA}| 7 A8} o}, £33 5% CO,<} O, 95%
W eFzlel A 70% w52k 37°C &5 27| fFAHAA &
F wpeksiodct. miR= 10 mi vl 2 wiA 2 1A
shgdal, A E wfckel] A}&-sF B & A]ek2 GIBCO BRL A
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5. Alze| Xz

100 mm o FE7]el A M EE-e] 1X10 cells/welle] =
0.25% trypsin-EDTA(Gobco BRL, USA)&-ol-& 500 ul =
gog s MEFS MFE7I2FE o|EAIZ] F 10ml
o] AlAgt viR|E trypsin-EDTASN & F3A|7]|3 A2
getel-S dgle}, Mz s ek 20 uloll 04% tryphan blue
(in PBS bufer) 10 pl-& 7]'5}":] A8k & hemocytometer
£ ol g3lo] Aol M ESE AARIATE poly-D-lysin
(Sigma, USA, 50 ug/ml)T:: DPBSE_ 3)A8t oF2-, 6well plate
of 2ml¥ 7}ske] 37°Cell M 147 o] A wkA|Eksdt. 14]
7} 3 DPBS(pH.4)Z washingdt o8 Z1ZF 6wellel] 1X
10° cells/well®] 5 =2 wljoFg7]ol HFslod wioFslAot
A& DMSO(Dimethylsulfoxide, Sigma, USA)ol =of o]
o] FFsxr) 0.1% °l3}t H =5 3 ¥ 022 uM E-¢-
JE]E o] &3led AT AL A 2447 Fol 3}
FE2 HEFEEr ZH7t 10 uM, NGF= 50 ng/mle] 5%
2 A3t 5% CO.2F 95% O, E3H37] 3hellM &
w9} FE7F A FAEE wlekr|elA 6 F2t vk
BFHA] neurite outgrowth™ =5 33193 2 o] 3bH A
A2 AR 7HEF

6. Neurite outgrowth &3

A E5A] 24217t Foll 1% FBS, 2% HSe] 714 4l
gt iRl 2 A shleh. 244 3be] At FHE wid o
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W7 zH(Bombysis corpus)SE5E] F-4574 He)

(1S FEEYR & Mg LH20 22 0kE 7R
AE gt £ A4 Lobar® A 2 Z20E22)5)(90%
MeOH)E Fa83ted 23HE 1(3 mg), 2(5 mg), 3(15 mg) 2
417 mgys et Febs 8 30ge Fab-ZAbele-F
F(8:5:2)00 A WlEEE7EA] ERPH R B FAE o
b Alelyb AR azetE adiu g Fasted a9 &
-#3 BI-B4S 4o} B2 B3 (1 g) theted 80% &l
T FE8UE She] Algbd A LH20 Y A=20iED
NI 5 pg F AL A& S-S5 93D 7F
B2 8 o}l Sep-Pak2E AA|ste] 3FE 5(100 mg)
At B3 BEE(7 g) AL W eh&- 57 (9:5:2)
FEgulE st Ayl AR I ZetE S o] §3]
o] 4709] A3 B31-B34°22 vRrgloh. B3l 2&o) o
slod 80% v|ehL-S §E8u) 2 lo] Aubd A LH20 A
H 22vEIHIE G F Al e S5
(9:3: 1y FEEE g Aeppid A9 e Ead s
gAlste] 2HHE 6(40 mgyE AT} B32 £3 ol sl
80% vl eh2-S F-E8u)2 stod ATl A LH20 A =
enfEavs pallgt F 2AE ke 5703 )
FrE-8ul 2 g oftl Sep-Pake2 Ax|3te] 3gE 7(300
mgys A%l B34 5ol dsle] 80% wshES fE4
P2 She] MlgtEl s LH20 Z¥ ZertEadas
T F AR AR SF75(0:5:2)8 iR g ol
Sep-Pak e A Aslo] FHE (120 me)yS L) B4 &
2l (700 mg)ol] Hale] 80% WHRFES FEEVIE 3o
dobE s LH-20 23 22vlEaR9]E faste] 22
PAHEA S veke2 A5 ste] M 9(150 mg)ys Usich.
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e 12 FAY AR Edo 24 ELMS 2 EF
AM Hapel &3] A7t miz 5090M FAE Y IR 2]
E-AE 1650 en”9] obn)= F4e1E HBY 4 3)
et #3FE 1ol Ak 2 osekEE AElste] dojxl A
2hAb o ~AH|E S GC-MSE B8} octadecanoic acid
methyl ester® 1= v} o|Ake] 275 Falo] HFE |
o] F-F3=(4E, 28, 3R)-2-N-octadecanoyl-4-tetradecasphingenine
o= styslole,

v}, (4E, 6E, 2S, 3R)-2-N-Eicosanoyl4.6-tetradecasphingadienine
2

2 2= 7Y WS EAe 2 A HR-FAB-MS 29
EZL((M+Naf* m/z 558.4874) Easlo] H-R}gfo] CHsNO;
5 Fltoleh. IR 28 ER A= 3340 cm ™ol A 24b

27

719] Fod F 1648 cmol| A elw]=7]0] FUlE #
248 4 3]tk 'H-NMR 2] E=& o) A 83.70(1H, brd,
J=10.5 Hz), 3.89~3.96(2H, m) ¥ 4.39(1H, brs)®] I ==
7} "C-NMR2# E3of| 4] §55.16, 63.21 & 75.269] 3=
E-2 hydrocarbon chainoll 4] 2-amino-1,3-diol group2] #
el FmrA o]lF Fdled FgHE 2% sphingosinef-
29} A 25 7R R e 4 e
A28 325 2953l 'H-NMR A% E=o A= §0.88
(6H, t, J=7.0 Hz), 1.20-1.39(42H, m), 1.61(2H, br. sep, J
=75 Hz), 2.06(2H, m) % 22202H, t, J=7.5 Hz)el| A
aliphatic hydrocabons chain®] =2 65.61(1H, dd, 1=15.0,
6.0 Hz), 5.73(1H, dt, J=15.0, 7.5 Hz), 6.03(1H, dd, J=15.0,
10.5 Hz), 6.29(1H, dd, J=15.0, 10.5 Hz)* A} A& conjugation
g el Bx3t 450 wag #3E 4 e e
NMR 22 E3fol| A= §14.78 = 148194 T 7o =t
WEls =25 §129.62, 129.64, 133.46 % [37.500) 4 ©]=
Agtelbd 932, 174600004 oln]| ety 31325 AE
T AR o] F A A W geometryr: FHA| A
2 'H-'H COSY A&% B3] gAg 4= glglet. s
2] acid methanolysisE E8}e] o]zl 2[WpAl o AH|Z =
GC-MS #A A3} eicosanoyl methyl ester2 2l 5 ¢l e},
FAB-MSell Al #1§E 29 [M+Na]" ¢}<&2] CID(collision-
induced dissociation) 23 E 32 m/z 318(296+Na-H)ol| A
Fol& I3 E vy ol F F3ld 2’HE 271 ¢,
ofn|e bFgo| AUt ehu| = F A S FAE 4 )
et 3HE 29] optical rotation2-(+3.2°) sphingosine-f-
EAEAY wlazer A3 33E 29 YATFEE 28, 3R
4 Fald § it o] e A8 E B3l e 29
TZEE, 6E, 28, 3R)-2-N-eicosanoyl-4,6-tetradecasphingadienine
o AAsig e o B AHddA AHE B2l Bu
== 23

o}, (4E, 28, 3R)-2-N-Eicosanoyl-4-tetradecasphingenine (3)

g 32 FAHF YA EEA] HR-FAB-MS 227
H-2(IM+Na]" m/z 558.4874) E3l] EAleke] C, H,NO,
< Fstgdth 'H @ PC-NMR 2= 3H5HE 3o =
A spe) oAl B AL Aslsh B3t
= 23 w5 FAleksd e #8E 39] methanolysiss E3}
o doizl AWPAl o 28| 2E GC-MSE 2l A}
eicosanoyl methyl esterd2- El3k ldch 33HE 39
FAB-MSel| A4} [M+Na]* ¢]-&2] CID ~#HE&.2 ny/z 320
(298+Na-H)?| Fol2a|aE vehligleh. ol Fal] 338
E 3 =3t ¢, ofn|x dFLe| AUkt oln| = f-=AY
= FAT ¢ U wdel SREE 39} FR2E4E, 28,
3R)-2-N-eicosanoyl-4-tetradecasphingenine 2 2 A s}t
C,; sphingosine®] eicosanoyl amide X33 222 GC-MS
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o)A -

= %3] Kriviteb HammarstronZ} o]9] 3% ®} glov}
C,,2-amino-1,3-diol 32133l 35 32 HdellA] A&
H 5= wpelr,

2}. (4E, 6E, 2S, 3R)-2-N-Docosanoyl-4,6-tetradecasphing-
adienine (4)

A 47 FAY HAEEY o2 HR-FAB-MS
HERS Esle] Exlgko] C,H,NO,HE Belslaict. IR
2| ERof A 3340 cm oA Ab7)2] T B 1648em-
1ol A oul=7)9) FoelE DAY 4 Asieh 94 IH-
NMR 23] EZe||A] §3.70(1H, brd, J=10.5 Hz), 3.89~3.96
(2H, m) & 4.39(1H, br.s)®} “C-NMR2) E o] A §55.16,
63.21 2 752604 sphingosine?] 3 H ) sjma5L o
2% 4 9l9ivh 1H ¥ 13C-NMR #A&: 313HE 23 v

$ Aol SUE 4k T 2% R FEE A
97 A4 chaing] Rolgke] Aol7t e FHE 4

A3t 3= 49 methanolysisg 538k ofzl A4l
o ~H|ZE GC-MSE A3t A3} docosanoyl methyl ester
45 g sk #3E 49 FAB-CID MS A#E
AN M= FAIE 20049} o] m/z 3189) o) L-F =7}
Z=gict. #3HE 49] optical rotationfhS +3.6°2A] of&=
33HE 2(+3.299] ATz} FIEE dFstad ot
Al 31RHE 49] F-F (4, 6E, 28, 3R)-2-N-docosanoyl4,6-
tetradecasphingadienine 2.2 A 5}g] om o] EA-E HA
AN AL F2 BisEE E4-o|v)

v}, 1,7-Dimethyl-xanthine (5)

3_HE 5 B 200°C] WA EA) EA 2 A FAB-
MSel| A Bzpo] &3] Z 7} m/z 1800 A4 TAE G} [H-
NMR 23 E&e|A= §3.30(3H, s) & 3.51(3H, s)ol|A] 2
7§ NCH, ¥ =8} §7.62(1H, s)ell A oA TS 3=
£ #3423, "C-NMR 23 E-o M= 829.17
2l 30.230]14] 27§2] NCH, =} §116.72, 139.39, 150.76,
15530 2 157.660014 o) FZgetAe] 258 AAT
At #B3E 52 'H- 9! "C-NMR 2#) E -2 dimethyl
xanthine FE=A2] AHEA FgE 59 F+x= 17
dimethylxanthine® 2 A]5l91 1 #F 1,7-dimethylxanthine
2} (Aldrich, 27,151-9) =4 3 NMR #}8.2} v} 13}
A5 dXgHS Felspict.

v}, Uracil (6)

3atE 6= T4 B 24 |H-NMR 23 E#H o] A]
= 8543 (1H, dd, J=7.6, 2.4 Hz) ¥ 7.37(1H, dd, J=7.6, 2.7
Hz)dl A cis-o]E248 44 ¥ =¢} S§1081(IH, brs) %
10.97(1H, brs)ell A o] =2] NH I 32& #23 4 sl
o} BC-NMR 23 EH oAM= §101.37 2 1433200 M o p-
I35} AE o] FAHI 459} 152,66 F 165.4800 A
ofu]|=9] wtA ¥ =mE FET 5 9t o] ABE

-
gil

248 - FUE -

Eale] 3E 69 F2E uracil® FAEGI e TEF)
2] (Aldrich, 13,078-8) B]| L& E&}e] 2 F25 FA3ldc)

A}, Urea (7)

e 7S A 131°CY] FAEAN E- e fa
HAAZ(C 20.4%, H 6.76%, N45.6%, O 27.24%)%}+ ESI-
MS 2HEZ-S ((M+Nal* m/z 83) 53led E2}41-2 CH,N,0
2 AAstde. 318HE 79] 'H-NMR 23 ERo|| A= §5.71
(4H, brs)elA NH, =2} ""C-NMR ~AdEH|r=
81629001 o} = wtiale] SaE It BAHA 3 NMR
A8E 71%22 3l HFPE 79 T2 UreaR 333191
om, %539 (Aldrich, 20,888-4) B|XE Esle] 1 FF
5 43k

o}. Betaine (8)

33HE 8 WA EUAF EAEA Sl E Ajefol A
Aoz bl g|gin) IR A8 EFolA] 1622 cm oA 7}
28A Fol27]e} 2135 cm oA FEF oFol27]e] 9
3 Fd S Basr 4 91T, m/iz 118.08699] FAFE-
Zlel& T Z(M+H]'Y7} #3245 HR-FAB-MS &~# Ed 3}
AAEA 2B (C 5049% H 9.81% N 11.70% O 30.60%)
£ S9lA 3_HE 8o BAMAlE CHNO, Y& #1E +
9lglcl. 'H-NMR A3 EH el A= §3.19(9H, brs) ¥ 84.14
(2H, br.s)oll A1 2702] broad singlet ¥ =9to] T 9o},
“C-NMR % DEPT A= E&oj|Al: §53.8¢)| 4] o}n] v
e B4 864.670 4 ofn|mElal kA 9 §167.35¢0 4]
7h28d ehio) o8 9|aE #AE 4 s o]
At8E F3lo] BFHE 82 3709 olu|:x wEl¥]r} e 2}
Zg 7o sl Ao (EFE o] FFEEA
o]2-8 EF 7= A o] &-(zwitterion)>-ZA] Z NNN-
trimethyl-amino acid F-=#1-& F438 4 31}l DEPT
AR ofjA] opul wr|elrbio} L2 H Y whie] 23} T AE
A s ofm]xeAke] o-BFARA] CHL(864.67, t) Bho] 33
H¢it. Wl 33HE 8= NN, N-trimetyl-glycine T2
A betaineR S & 4 Al 71E 3 AREDY
B3t] L 7EE A

=}, Tyrosine (9)

IHE 9 WA E LY 224 W E) =" (ninhydrin)
Alekel] HA o g MARo] oAl FEAYS FAHE
4 9ledo}. 318HE 99] EI-MS A EH A= Hxale].e
3 =27} m/z 18104 FAE G 'H- 2 PC-NMR 2]
ERol|Me sl 7)o EAE gold 4= 9lslet ['H : 86.71
(2H, d, J=8.0 Hz) & 7.04(2H, d, J=8.0 Hz); "°C : 8116.54,
125.72, 131.64, 157.80]. w2} & 99] F32= tyrosine
22 FA3T, 3RE 9°] NMR A&E.9} 3£3F DL-tyrosine
2] (Aldrich, 14,572-6) R85 w]isle] 9bA3s] A3
ezt
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Fig. 1. Structure of Isolated compound.
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Fig. 2. PC 12cells in 6-well plates were treated with compound 1-
9 and NGF, and neurite outgrowth was measured under a
microscope at 6d-post treatment.
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