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In order to protect a person from allergic skin inflammation caused by some cosmetics, survey to discover new fungal immunosup-
pressive constituents which are helpful to induction of immunotolerance against such allergy, was executed in the use of more than
170 Ascomycetous fungi. On the survey, it was found out that Gelasinospora multiforis, G.heterospora, G.longispora, G.kobi,
Diplogelasinospora grovesii, and Microascus tardifaciens produced appreciably immunosuppressive constituents. Solvent partition
followed by repeated chromatographic fractionations of crude extracts obtained from the six fungi under the guidance of hioassay to
test suppressive activity against proliferation of mouse splenic lymphocytes stimulated with mitogens afforded many immunosuppressive
features. Namely, nine new 2-pyrones named multiforisins A-I from G.multiforis, some of the multiforisins together with a known
metabolite sordarial from both G.heterospora and G.longispora, a novel bicyclic sesterterpene named kobiin and three new 2-furanones
named kobifuranones A-C from G.kob:, two known metabolites macrophin and colletodiol together with a new stereoisomer of
colletodiol named 10-epi-colletodiol from D.grovesii, and six known metabolites, questin, rubrocristin, cladosporin (asperentin) ,
cladosporin 8-O-methylether, 57-dihydroxy-4-methylphthalide and asperflavin, together with two new 2,5-dioxopiperazines named
tardioxopiperazines A and B from M tardifaciens, were isolated as immunosuppressive features on this study. It was further examined
whether interleukin-2 (IL-2) recovered proliferative suppressions of the lymphocytes caused by eight sample compounds, which were
selected from these immunosuppressive constituents isolated this time from fungi, or not. It has been shown up to now that IL-2 has not
recovered proliferative suppressions of the lymphocytes due to the eight compounds, indicating that they have not inhibited biosynthesis

of IL-2.

1. #

PSS X0 S 2 O %E) &k 2§ AH
WCHOND, ZOMREE»ENIZ. £ OW4E. LM
HUIAE S DRI E > TR ORS (U T LIVF YY)
WL, AERDSEREICRELE L TREZTLLE -Th
bo ALMEMIC L B2 E RSN ED CHEO—2 L LT, b
B LIREERZHETLIENEZONL, DL,
LB ORED T LIVA VIR A RBEERZHLETE
W, R 2SN EREI S FIhhmzeaicffiz a2k
W27 B0 IEEAROFEIIE, EEIIHIF 2 BN L
TTUNT VRN G IgEVURDEEZ IR T S TH &2
Bo. ERERLICT VUV UANBE L, BRI A CTHER
ETVLNT IANIUL S ST FiEEDRE 2o b, ZOR
ffib N % SEIEIHIHNIE, 4 OFREIC X 2 BAHDSD 5
72, Ax BAREONANTITHR A % 5 4 7D b D05 H#Ehi S
NTVEZENET L, LRSS X 2B E» ST d
L RIEEROFEORE R H MG L@ imsiHiL,
TRAI R BERAI 2 &2 L TH W 515 eyclosporin A %2
tacrolimus (FK506) Dkt d D0 X 0 &, 1EHAA IR
Wk 72 & OO K DEIWVER S A 7% < R O b hE &

il

Search for Fungal Constituents to Protect
a Person from Allergic Skin Inflammation
Caused by Cosmetics

Haruhiro Fujimoto

Faculty of Pharmaceutical Sciences,
Chiba University

o THEDE W, RWFZETIX. TOMZEMIZEIHL
WP E %2 RIRFEM LR TH L2 HIE L 72
BRI RORKZEN & LT BEIZ, WL o905kl
FR A2 SN THEBB D A WHEE 27205, T TR
LN7DDDOE S HAEERRBRE 25 RS N72b o
THholzlzd, AHiE, HLwyf 7odbor Rz ) L,
ek, B FE DD %k dp o T FHER 2 EA T,
RDST VIV v DR AR LSSHE) S & 2 M, Ao
ED—HDOGIZINEDHIGBETH L 7 L V7 Y RIFEIC &
5T, BHBIGHEAL D in vitro®E TV EEINL<A WXy
HIBC & 5 T.BMLh AL (Bg5E) (2xh3 2 #pligsE (LT
W) ZIBEE LT SRFETICIT0 RO TER IO E
MBEAT o720 ZOME. ZROFLE % & L RZHH
WEHE G2 R L7z L Lads, LTEEICE. —/#
B MBI b S ENb 2 e H b, FI T M
AL W A3 e 0 Y M A~ FE Y 22 IS 1 2 A %
PRFARD FFEO—2L LT, 4Nl HHEAL T 55
WS T TAHINEOsE, MR % T i <> BAIE o iG Pk
b &% FHET 5 Y RH A4~ THhsinterleukin 2 (IL-2)
DAEAEDS. BARIZ X B Y o /SR FEIIH] 2 B 116 S &
LWEN% in vitro TRENT 2 HIELZHRA L. RIF%E TR
SN EIIHNGE RS DT b ONEH L THh7Z. 2
NS OWIFERERIZO VT, DT OBEATZEIC BT AR D
EOTLUTIZHRS,

2. X B&

2.1 LTEMKRZERFERKEESODER
KRB 2000 B WLz L — 53R A BERE L. T



TR ZHMEL T, 25CHTC. R4 RD RS, B HIED T A, Bk r 74, B LICXs7u~v b
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PEMRER UL, 25T 24 DS FoRER b 800g (Vv —IK4 &) % PRGBS X > THE LT, SWOWETER T % Bl L 72,
BT 2w, B T, 20K~ ACcOEt 1.2L %02,

SlmRE i Shr %2 2 [\ 0 & L TIT 2w, I & e 2.4 EMHERSOEERER

W E LT, AcOEtZF 2 %2872, &kiZ, Flx=F Z~n B SN BB OWERSIC OV TIE, mps [alp &
-hexane 5-10mL Z Nz, HEWHLAIZ LD »#-hexane 7] M2, EREEOMEZNE L. Wk 2 54 70
BN % BIR S THRZE L, n-hexane ANEME O BRI 45 L& <Thr0%eHE L, HiZ, 'HINMR, BC-NMR, IR,

BT, ZOBREGZ LTIEEREHMRAE L, UV. MS ({45 f#sE» EI-MS, FAB-MS. =m0 f#EED EI-
MS, FAB-MS), CD A% bV EME L THET L7, 4
2.2 LT &EMHER IZNMR T &, % & o 13 212, spin-decoupling

<~ A (BALB/C. M. 7-11:8#) oMlKHEY » % "H-NMR. NOE 'H-NMR., Z®Jco 'H-'H¥ 7 M
MO~ A4 b7 2RI H R 3 2 AR O $IHI 6 2 7R (COSY). 'H-BC¥7 MHB (HMQC). 'H-BCubi s 7
L7zo ¥4 b7 e LTid, THIMEICIZconcanavalin A NMHBE (HMBC) A2 MV ZEHIE UKGT L 720 Z OREH.
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Wiz EHEOMEICIE. U iR~ 4 Y. BiikE DEFEYER ARY PVF—F LD EIT-> T, B2
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L7z2& 24, AcOEtHEEBICIEEDER L7z T, AcOELH] Talaromyces & 4 iz &, AR (Pyrenomycetes) (2
wik%, BEIZLTIEEZIBEIC L 225, D silica gel % &S % Chaetomium )& 5 i, Gelasinosporal® 20 ¥, Microascus
WA D octadecyl silica gel (ODS) # et —F v B 5 A, J& 3. Thielavialg 4 Fi7x & 2N F TICAFH 171 FICD X,
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3. 1.1 Gelasinospora. Diplogelasinospora BE D%

ZHFE MR 73

LT 2 /R 30 2% 5 B & L7z Gelasinospora,
Diplogelasinospora J& DWW TIX, HEKBR. o 725
WEENH FE DITbN TV d oz T, TNLDEITH
HSNDHIEERE P, WS WIEEIVR S NZRIZo &1
PR D W% B8 L 720

B3 Gomultiforis\ZOWT, BN X > CLTEN:
DOHERI L2 AcOEtWHEE A 5. EMEMERG & L CHEE S
NIALE W IREETIEO#5 5L, 5 formyl-3-hydroxymethyl-4-
methoxy- 6 - (1E-propenyl) - 2-pyrone DHixE % A3 5 ¥
2-pyrone (a-pyrone) &¥JHI L. multiforisin A (1) (Fig. 1)
L E iz, MEDHIE. BIFEEAE S AT HEE S .,
ZhZhmultiforisin B-F (2-6) Lfws Shiz, Hin,
[FJ& O G.heterospora X ) H ik S 7= G 75 3 f b
multiforisin 28 & #E1% B#E O 2-pyrone Th 5 2 & H3557H

H OCH3
1

7 (Ro= Ac, Rg= H)
8 (Ro=H, R3=Ac)
9 (Rz= Ry=H)

12 (Ry=R3= Ac)

HaC

Fig. 1

O, multiforisin G-I (7-9) (Fig. 1) @ shiz. &b,
F®E 2 5. Sordaria macrospora’ SHEEE T\
sordarial (10) 3 (Fig. 1) ikt & LTE S N225,
M DM ENRETH - 720T, HiE% 3'R,
4'S) EPELTze By 10 IRIEIHNGED M S Nz
EERPBPMOTTH b, 7-9122O0WTiE, TDHG.
multiforisHh o bHESN72. G.longispora?»®dH 1, 7-9 i
N2 10 NG & LCHLEE Sz 240,

B L WS PG s & L% S Mz multiforisin 8
1-9 1, {HEE NS DIZ1, 7, 8 TH B[V »738kd Con
AFEE (THIN)., LPSFEE BMIE) MHIZH 3510
ICs 1% 0.6, 0.6ug/mL]o 112 ko 8 L., 1 ®acetylfk
[multiforisin B (2) (2—%7 4 | TIZEMEIZRE AT L,
1 @ dihydrofk (11) TIEiHPEIZ R R T L7z multiforisin J#
& ZOFEAROIEMEILE A &, multiforisin® TI& 3 12
hydroxymethyl 2%, 51 formyl EAFEAET B 3L 5D &
H 51— 2 hydroxymethyl 2%, 7512 acetoxymethyl &
PHEAET D EHBVEEZR T2 3. 52K
acetoxymethyl#£TH 5 8 Dacetylfk (12) TIHiFHMAR
LT L, EiZhydroxymethyl 260 9 TIZiEMEA A & K
9%, 2-pyrone¥g & M L7z 6 L lgHh o0 —ERE G105
POWRIZHG$T5 2 L EAVHBH L7z (Fig. 1. Table 1),
—7Ji. 1041, 7, 8 FIZHAIETEIKD 5 72 (Table 1)
Table 1121, AWFE TR SN LT HMECHED 2O W
T®DCon A, LPSFEEMFHIZ A 3 5 1Cs Dl & 5 FE
positive control{b &Y D E 1 & IR T .

G. kobi > HIX LTS A RIS E LT, 15 HBREDS B

OCH, HyCO, H OCHa




B 5 % 5 # sesterterpenetriol A3 HifE & 11T kobiin (13)
L SRR E 7 &) TR E S NL/213 0 3
2-furanone 7% 3 {3 5 11 C kobifuranone A, B, C (14-16)
Lo ni (Fig. 2)5, 13 OFEHIIHRETH 50
(Table 1), KEIROZ= 27 effisii A L THB Y BIRE
Vo 14-16 DIFEMIF 13 D X ) &> 72 (Table 1),
D. grovesiiH WX EEMEB 55 & LT, Macrophoma
commelinae S5 TW/zmacrophin (17) 6 AHijf
SNTzIh Colletotricum capsici X2 Chaetomium funicola
PHELN TV 14 BERE2 AT % KERILEW colletodiol

H

(18) ™1V Je TN 18 @ 10 L iR E MR & HH L -5 b &8
10-epi-colletodiol (19) 25N 7z (Fig. 3) 2, & B,
17, 18 IZSREIHIEEDH S N1z DX S H D TTH
5o D.grovesii ® FIGEEE S 17 A3 multiforisin 8 & 1 &3H
D 2-pyrone b &M Th o 72 & L IIERETETEA I o =k
S EERGE <, ZOMED multiforisinZE & FIEEIZH 2 -
72 (17 ®Con A, LPS#5 & 1 5 12 % 5 % ICs 1% 0.4,
0.3pug/mL) (Table 1)o —7J5, 18, 19 O IZ R KA

Of:o

23 CH,OH
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3. 1.2 M.tardifaciens DREMHEMERL D
M.tardifaciensH* 5%, S DG 5235 S L7228, &
NS DD 6 FIIBEAREAHED I —HT LD TH-
720 WIH. ZFN 51X Penicillium frequentans %7 S5 5T
W7z questin (20)13 & Aspergillus cristatus 7> S5 5T\
7z rubrocristin (21)¥. Cladosporium cladosporioides <
Aspergillus flavus 5 515 5T/ cladosporin  (asperentin)
(22)15-10 " Aspergillus flavus 7 5 1% 5T 7= cladosporin
8-O-methylether (23) 9, Aspergillus flavus >S5 5
T W 72 5,7-dihydroxy-4-methylphthalide (24) &
asperflavin (25)%® TH LA, TNHDOVTIIZDONVTDH
REAHENGESM S N0, SRIPMDTTH b,
20-25 1 ZV I NS FERR — ~ 1 R TSR S LA

HO

Table 1
Azathioprine, CyclosporinA, and FK506 on ConA and LPS-Induced
Proliferations of Mouse Splenic Lymphocytes [ICso( ug/mL)]

CH 20 (R1=H, R2=CH3) 8
8 21 (Ry=0OH, R,=CHj3)
emodin (Ry=Rz=H)

YW T » Y., 20, 21 iFanthraquinone, 22, 23 (&

octaketide (2B %o M. tardifaciens > HFALEW E LT

Bonz2MOb DL, Wb 2,5-dioxopiperazine T

HAHZ EDHBI L, tardioxopiperazine A (26), B (27) &

s shz (Fig.4) 9, anthraquinone 38O a3 IPHIC

DV, BEiZemodin TOFIDH LN TWEH 0, 4],
20, 21 IS LA RBER, wIhbEmwiittz R Lz

(Con A. LPSFHEHIFHIZH 3 5 1Cs 1 20 1% 0.3, 0.3,

21132 0.8, 0.1ug/mL) (Table1). ZH O ET 5

anthraquinone fb&MW & OGO LN 6. B A HEEED

OHEAHTH2DONEMEZRTOOLEZ b, Hifk
G 2R TR 26 SRR EWIEEEZ /R L7: (Table 1),
Z DDA DIEVEIZAE D - 726

22 (Rg=H)
23 (R3=CHy)

Suppressive Effects of Compounds 1 — 27, and Emodin,

Compound Con A-induced I.PS-induced

Compound  Con A-induced  IPS-induced

1 06 06
2 24 22
3 44 27
4 >50 37
5 5 4
6 22 28
7 09 12
8 18 09
9 >25 19
10 65 51
1 13 9
12 47 45
13 7 35
14 39 8
15 175 9
16 13 6

17 04 03
18 12 5
19 5 38
20 0.3 03
21 08 0.1
22 13 75
23 23 13
24 17 3
25 16 36
26 45 0.7
27 >25 15
emodin 02 02
azathioprine 27 27
cyclosporin A 004 007
FK506 15x10-5 16x10-3

The ICx value of each sample was calculated from the correlation curve between the samplke
concentration (horizontal axis) and the cell proliferation (vertical axis). The curve of each sample was
drawn with 6 points, each of which represented the mean of 3 experiments on each correlation
between 6 different concentrations and cell proliferations.
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bk 3.1 TH S N REIHNG o, EPE2SH
IR < BICOEBRIFRETH - bWz &, £
DRIZINHNELEATL-2 DRI L o THIL S D 0B »
RIRD LI L 5T FORIEIRIEEASE AL T Ml
WCBIBIL-2 EAROHEICLVEE TV ERE1ZHR
E L7 ZOMEICH W 2MAKIZ, 2-pyrone 3
[multiforisin G (7). dihydromultiforisin A (11).macrophin (17)
] hexaketide & octaketide 4% 1 ffi[sordarial (10). cladosporin
(22) 1. KERRILA 2 F[kobiin (13). colletodiol (18) |
& ¥ anthraquinone 1 f[questin (20) |D z &5l S FEDILEW
THb, ZNHDIIN I positive control & LT, BEIZZE
DOVEHFEBBEREATL-2 A B OMEICH 5 Z LA L
TWAFKL06 2 w7z, ZofEH, Fig. 5 IR TERIC
VFK506 Tld, IL-2 2SR ICHAE L 2 WA ) v 73l
R Ba5m 13 5m < Pkl S 2%, IL-2 A3 F e % &
U USRI ENZIL-2 IS X D RS R A 20 b T
Lo T IL-25FIE L 2 WA DY) 2 Sl HE 14 5l )
. T AHAEOENLOMICKE RPN,
=7 BERTH L 8HDILEWTIZ, wINIZBWTH,
Fig. 5 1257 7 LS. TL-2 2TEAE L WA 0 1) ¥
ML EE P & . AR 2G0T L OMIZERIZAS
Nhholz, T, s SHOLAWIT X A ]
WHZIL-2 EABHEIC I 2O TIE W EEZ b,
RIERBOBII L B OBERP SR LBEMELEDOTH Y,
WENPOEBAHESIN TS, BkE L CoREHE)s
5. G AR TRIIESNZLHO LT iHERREK
SN 7 2 BERE TR R BB L T 200 %2R L, b

150
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