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Inthecourseofscreenlngfbrimmunomodulators

Wehavediscoveredanewcytochalasinproducedin

the fbrmentation broth of a Pestalotia sp．AB

1942R－114．The cytochalasin mycotoxinsinhibit

glucosetransportandawidevarietyoffundamental

PrOkaryotic and eukaryotic cellular processes

mediated by actin microfilaments・1）compounds

CloselyrelatedtocytochalasinBbindtotheglucose

transporterandactin，Whilemostothercytochala－

Sinsbindpreftrentiallytoactinsites・2）cytochalasins

thatbindmonomericactinuncoupleintrinsicactin

ATPase activltyfrom polymerization andinhibit

boththerateofpolymerizationandtheinteraction

Ofactinfilamentsinsolution，reSultinglninhibition

Ofcellularmotilityandchangesinmorphology・1，3，4）

In addition，CytOChalasinsinterfbre withimmune

function，With e鮎ctsincludinginhibition of

antigen－induced B－Cell activation，5）inhibition of

macrophage－lymphocyteinteractionsdurlngantlgen

recognition，6）andsuppressionofthemurineinvivo

allogeneic antitumor response・7）we report the

discovery，lSOlation，andstructuralidentificationof

a new10－Phenyl［11］cytochalasin within vitro

immunosuppressantactivlty．

Theknowncompounds，CytOChalasinH，ePOXy－

CytOChalasin H，CytOChalasin′J，and the new

COmPOund，CytOChalasinU，Wereisolatedfromthe

ftrmentationbrothofPestalotiasp．AB1942R－114．

Thisfunguswasisolatedfromapartridgepeaplant

（Cassiajbsciculata）collectedinMissouri，U．S．A．It

hasbeenpreviouslyreportedthatcytochalasinsH

andJ and epoxycytochalasin H are produced by

Phomqpsis pa軍alli and PhomqpsLs sQjae，reSPeC－

tively．Interestlngly，bothPhomqpsisandPestalotia

areplant－aSSOCiatedimperfbctfungibelonglngtOthe

classCoelomycetes・8）

A42－1iterstirredftrmenterwaschargedwith30

1itersofamediumconsistlngOfdextrin2％，glucose
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monohydrate1％，drieddistiller’ssolubles（Brown

Foreman）0．5％，Primaryyeast（UniversalFoods）
0・5％and CaCO30．2％．ThepH was adjustedto

7．0befbresterilizationat1210Candl．05kg／cm2fbr

lhour．Inoculumfbrthefbrmentationwasprepared

byseeding（0．5％）mediumIofGoETZetal．9）with

丘ozen（－800C）vegetativegrowth丘omaprevious

Seed culture．Incubation oftheinoculum（600ml

mediumin2－1iterErlenmeyerflasks）was72hours

at280Conarotaryshakeroperatedat225rpm．The

resultinggrowthwasusedat5％toinoculate the

ftrmenter．Durlng fbrmentation the temperature

WaSCOntrOlledat220C．Agitationwas250rpm，the

airflowwasO．7vol／vol／minute andheadpressure
WaS maintained at O．35kg／cm2．Antifbam was a

Siliconedefbamer，XFO371（IvanhoeIndustries），

addedinitially at O．01％　and then available on

demand．Thefermentationwasterminatedafternine

days．A2－1iter aliquot was used fbr theinitial

isolation work．

Thewholebroth（21iters）wascentrifugedandthe

SuPernatant adsorbedin batch onto SP－207

（Obtainedn・OmMitsubishiKaseiCorp．）．Theresin

WaSWaShedina丘ittedglassfilterwithwater，50％
methanoILWater，and methanol，SuCCeSSively．The

activemethanoleluatewasconcentratedtodryness

under reduced pressure and the residue was

trituratedwithethylacetate．The solublematerial

WaSPurifiedchromatographicallyonaC－8column

（1×24cm，Lobar obtained　丘om E．M．Science）

uslng a methanol－Water gradient consistlng Of：

0～20　minutes，isocratic　50％　methanol－Water，

20～70　minutes，linear gradient　50　tolOO％

methanol．Theflow rate was5ml／minute．Four

activebandswerecollectedat31（1），39（2），44（4），

and47（3）minutes．Final purification of4was

achievedbyHPLCuslng5％isopropanol－hexane

OVerSilica（0．39×30cm，WatersFLBondapak）．

Compound2afk）rded crystals and by X－ray

crystallographywasidentifiedascytochalasinH・10）

Two others wereidentified uslng SPeCtrOSCOPIC

methods as cytochalasinsJ（1）and epoxycyto■

ChalasinH（3）．11）
Themassspectrum（DCI－NH3）of4showedan

（M＋H）＋atm／Z494andbyhighresolutionpeak

match was determined to be　494．2924．This

COrreSPOnded to the fbrmula C3。H4。NO5（calcd

494．2906）andindicated that4isisomeric with

cytochalasinH・ComparisonoftheirlHand13c
NMR data（DEPT，COSY，HMBC and HMQC）

COnfirms their structural similarlty eXCePt at

POSitions6，7and12・In4，the13cvinylsignalat
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Table 1. Comparative 13C NMRassignments (ppm).

Position DEPTCytochalasin Ha Cytochalasin Ub
6 C 152.06 143C

7 CH 73.55 130.14

12 CH2 114.36 63.16

a In deuterated methanol.
b In deuterated methanol-deuterated acetone (1 : 1).
c Chemical shift assigned from 2D HMBCmap.

130.14ppm was that of a methine; its proton
coupling partners (8 and 12) are indicative of its
position at 7. The coupling patterns, in the
heteronuclear and homonuclearcorrelation experi-
ments, of the methylene signal at 63.16ppm in the
13C and 4.03ppm in the 1H spectra were indicative
of its position at 12. Chemical shifts are well suited
for a methylene disubstituted with an olefin and
hydroxyl. Though the 13C chemical shift of 6 was
~9ppm upfleld relative to cytochalasin H, due to
changing from an exocyclic (152.06ppm) to an

endocyclic olefin (143 ppm), its coupling pattern in
the HMQC experiment identified it as such. The

structure of 4, which we named cytochalasin U, is
shownabove.

The in vitro immunosuppressive activity of
cytochalasin U was compared to four known
cytochalasins. The ability of compounds to inhibit
[3H]thymidine uptake in mixed BALB/c and

C57BL/6spleen cell suspensions was determined as
previously described.12) As shown in Table 2,
cytochalasins B (Sigma, St. Louis, U.S.A.), J. H,

Table 2. In vitro immunosuppressive activity of cyto-
chalasins.

Compound MLR IC50 Og/ml)

Cytochalasin U 5.2 ±2.4a
Cytochalasin B 8.3 +2.8
Cytochalasin H 0.2 +0.1
Epoxycytochalasin H 4.0 + 1.0
Cytochalasin J 3.7 +0.2

a IC50 for inhibition of[3H]thymidine uptake in mixed
murine splenocyte cultures (mean+S.D., n=3
determinations).

epoxy-H, and U inhibited the murine mixed
lymphocyte reaction (MLR) with IC50 concentra-

tions of less than 10 /ig/ml. The rank-order potency
for inhibition of the murine MLRby cytochalasins

H, J, and B correlates with that previously reported
for inhibition of actin filament elongation and
decreases in actin filament viscosity, implicating
actin involvement in immunosuppressive activity. 1 3)
In addition, cytochalasin H which differs from

cytochalasin U and the other compoundsby the
presence of a hydroxyl group at C-7 was ap-

proximately 25-fold more potent in inhibiting the
MLR. The presence of an unsubstituted 7-hydroxyl
has been previously shown to be important for

binding of cytochalasins to actin, for inhibition of
actin gelation, and inhibition of the generation of
cytolytic T lymphocytes.2'14)
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