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cl6iques et n6cessite du magn6sium. Les inhibi teurs  clas- 
siqnes de la synth6se prot6ique on t  6galement  un action. 

Nos r6sultats  pr6sentent  une grande analogie avec ceux 
obtenus par  RAMIREZ et  al. 7 sur les membranes  synaptoso-  
males du cerveau de rat .  Ces auteurs  concluent  ~ la pr6- 
sence de deux syst~mes de biosynth6se prot6ique,  l 'un  
ergastoplasmique,  l ' au t re  mi tochondr ia l .  Darts les MGL, 
on observe un effet  des inhibi teurs  sp6cifiques des 2 
syst~mes, r espec t ivement  le cycloheximide  et  le chloram- 
ph6nicol, auquel  il Iaut  joindre l ' inhibi t ion  obtenue avec 
le 2, 4-dinitroph6nol.  L ' inh ib i t ion  obtenue  avec cet  agent  
d6couplant  mont re  qu 'une  source d '6nergie mi tochondr ia le  
est impliqu6e, a u  moins par t ie l lement ,  dans l ' incorpora-  
tion. I1 est int6ressant  de signaler que les MGL p o s s ~ d e n t  
f r6quemment  une act ivi t6  cy tochrome oxydase s, carac- 
t6ris t ique de la membrane  interne des mitochondries .  

La  pr6sence; darts les MGL, d'616ments ergastoplasmi-  
ques et mi tochondr iaux  est corrobor6e par  des t r a v a u x  

de microscopie 61ectronique 9,10. Certains globules lipidi- 
ques pr6sentent  une excroissance con tenan t  des 616ments 
cy toplasmiques  qui  seraient  entrain6s par  le globule au 
m o m e n t  de sa format ion  et de son expulsion de la cellule 
@ith61iale. Ces membranes  granulaires ou mitochondria les  
ne se t rouvera ient ,  su ivan t  les an imaux,  que dans 1 
5% des globules, ce qui  est en accord avec les var ia t ions  
individuel les  que nous avons observ6es. 

L'h6t6rog6n6it6 des membranes  des globules l ipidiques 
du lair hnmain ,  d6j~ constat6e par  l ' analyse  des enzymes  
marqueurs  1, se t rouve  ainsi confirm6e. 
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Summary. The ( - - ) -enant iomer  of cryptosporiopsin,  a chlor inated cyclopentenone fungi toxic  metabol i te ,  was isolated 
f rom Phialophora asteris f. sp. helianthi. N e x t  to a comparable  fungi toxic  ac t iv i ty  as shown by  crypstosporiopsin,  
the  product  par t icular ly  inhibi ts  g rowth  of Sclerotinia sclerotiorum, an impor t an t  pa thogen  on sunflower. Two fur ther  
metabol i tes  were t en t a t i ve ly  identif ied as a s tereoisomer of cryptosporiopsin  and its dehydra ted  der iva t ive .  

The  vascular  pa thogen  causing sunflower yellows was 
first isolated by  HoEsK Fu r the r  studies resulted in its 
de te rmina t ion  as Phialophora asteris f. sp. helianthi ~. We 
observed t h a t  in v i t ro  cultures of the  fungus possessed a 
fungi toxic  ac t iv i ty  and the  present  paper  describes the  
isolation and ident i f icat ion of this ant i fungal  metabol i te .  

Liquid  s ta t ionary  cultures (100 ml  of 2% mal t  ex t rac t  
each) of P. asteris f. sp. helianthi produced the  act ive  
substance in vary ing  amounts .  Addi t ion  of t ryp tone  
s t imula ted  the  growth,  bu t  a t  the  same t ime  s t rongly  
inhibi ted the  format ion  of the  toxic  metabol i te .  The  biolog- 
ical assay was carried out  by  measur ing the  deve lopment  
of Pythium splendens in l iquid med ium (5 ml) conta ining 
1 ~1 of the  tes t -solut ion (acetone). Ster i l izat ion of the  
med ium was carried out  before addi t ion  of the  tes t -  
solution, because of the  observed drast ic  30-fold de- 
crease of fungi toxic  ac t iv i ty  of prepara t ions  af ter  being 
kep t  for 10 rain a t  120~ 

Opt imal  tox in  product ion  by  P. asteris f. sp. helianthi 
was observed after  12-15 days of incubat ion  a t  22 ~ The 
med ium was fi l tered and the  f i l t ra te  reduced to 20~ of 
its original volume.  The  residue was acidified (in HC1) to 
p H  3, ex t rac ted  wi th  an equal  v o l u m e  of CHC1, and,  af ter  
centr i fugat ion,  the  organic layer  was collected and rota-  
vapora ted .  The  acetone-soluble par t  of the  viscuous 
residue was chromatographed  twice (SiO 2, Merck pre- 
coated plates 20 x 20 cm; CHC13-MeOH 95: 5). Variable  
amounts  of the  ac t ive  compound  were isolated wi th  a 
max ima l  yield of 6-8 rag/1 cul ture medium.  The purif ied 
p roduc t  was ac t ive  towards  Pythium splendens at  a 
concent ra t ion  of 5 tzg/ml. 

The colourless crystal l ine mater ia l  (from ether  m.p, 
135-136~ thus  isolated was pure by  th in- layer  (Merck 
Fer t igp la t t en  SiO2; ch loroform-methanol  5% and chloro- 
form) and gas ch roma tog raphy  (3% OV-17 on Chromo- 
sorb G AW-DMCS,  80-100 mesh;  170 ~ isothermally) .  
GCMS measurements  gave ident ical  mass spectra  a t  all 
posit ions of the  gas chromatographica l ly  Muted peak, thus  
confi rming its homogenei ty .  The  mos t  remarkable  feature  
of the  mass spec t rum was the  occurrence of isotope peaks 
of the  molecular  ion of m/e 264 at  m/e (M + 2)+ and 
(M + 4) + in the  rat io of 9 : 6 : 1. Loss of wa te r  resulted in a 
s t rong f ragment  ion at  m/e 246 still  possessing the  typ ica l  
isotope peaks in a similar  ra t io  as the  molecular  ion. Loss 
of 35 mass units gives a s t rong f r agment  ion a t  role 229 
wi th  an isotope peak  a t  m/e 231 in the  rat io  9: 3. The  base 
peak  at  role (M-59)+ can be visual ized by  s-cleavage of a 
me thy l  ester group from the  molecular  ion. The  observed 
isotope peaks and the  f ragmenta t ion  provide  subs tant ia l  
evidence for the  presence of 2 chloro atoms,  a hydroxy l  
group and possibly a me thy l  ester group. 

i The authors are much indebted to Dr. G. IV[. STRU~CZ (Canadian 
Foresty Service) for valuable suggestions and the generous gift of 
cryptosporiopsin and to the University of Utrecht for the part- 
time fellowship to one of us (Y.T.) given. 
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The re la t ive ly  simple NMR-spec t rum showed a double t  
(3H, J = 5 Hz) a t  3 1.9 ppm, a singlet  a t  ~ 3.8 p p m  (3H), 
a broad  singlet  (exchangeable wi th  D~O) a t  4.2 p p m  (H), 
a sharp singlet  (H) a t  4.5 p p m  and a compl ica ted  mul t ip le t  
(2H) centered a t  6.5 ppm. The possible presence of a 
me thy l  ester and hyd roxy l  group were thus  suppor ted  by  
the  NMR-spec t rum.  The me thy l  protons  a t  1.9 p p m  must ,  
t h rough  the i r  chemical  shif t  and coupl ing cons tan t  (J = 
5 Hz), be a t t ached  to a double bond, and, as a consequence,  
the  compl ica ted  mul t ip le t  centered a t  6.5 ppm mus t  be 
ascribed to olefinic pro tons  a t t ached  to a me thy l  bear ing  
double bond.  

The  I R - s p e c t r u m  fur ther  conf i rmed these conclusions. 
The  absorpt ion a t  3400 cm -1 is indica t ive  of a hydrogen  
bonded  hydroxy l  group, while a non-con juga ted  carbonyl  
of an ester group was indica ted  by  the  s t rong absorpt ion  
a t  1755 cm -~. The  presence of  a second carbonyl  was 
revealed  by  the  s t rong absorpt ion a t  1735 cm -~, while the  
double bond, the  e ther  l inkage and carbon to chlorine bond 
were fur ther  confirmed in the  appropr ia te  regions. 
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The above  findings accounted  for the  presence of 2 
chlorine, 10 hydrogen  and 4 oxygen  atoms,  and as a 
consequence of the  molecular  weight  of 246, a molecular  
formula  C10Hx0C1204, was assigned to the  compound.  

A search in the  present  l i te ra ture  for fungal  metabol i tes  
revea led  the  findings of ~V[cGAHREN et  al. 5 and STRUNZ 
et  al. 6 on chlor inated fungi toxic  and an t ib io t ic  fungal  
metabol i tes  isolated f rom Sporormia affinis Sacc. ]3omm 
and Rous  and a species of Cryptosporiopsis, respect ively.  

Comparison of our  da t a  wi th  those given by  these 
authors  for thei r  C10H10C1204 compound  and an au then t ic  
sample ~ revealed the  iden t i ty  of mel t ing  poin t  and spectra  
including the  UV-absorpt ion.  Singlecrystal  X- r ay  analysis 
was used by  McGA~IR~N et  al. 5 to show the  s t ructure  and 
absolute  conf igurat ion of the  dichlor inated metabol i te  
to  be (IS, 5S)-2-cyclopentene- l -carboxyl ic  acid-2-trans- 
a l ly l -3 ,5 -d ich loro- l -hydroxy-4-oxomethy l  ester  (I). This 
compound  was named  cryptospor iopsin  by  STRUNZ et  al. 6. 

For  fur ther  comparison,  the  opt ical  ac t iv i ty  of the  
present  compound  was measured.  Quite  unexpectedly ,  

the  specific ro ta t ion  was found to be of opposi te  sign 
( - 9 6  ~ to the  ro ta t ion  measured  by  MCGAHREN et  al. 5 
and STRUNZ et  al. 6 indicat ing the  an t ipoda l  na tu re  of the  
p roduc t  present ly  isolated f rom this  Phialophora. 

The observat ions  of the  product ion  of opt ical  ant ipodes  
by  different  l iving systems is no t  unusual  : ( + ) - l ac t i c  acid 
by  bac ter ia  and its ( - - ) - form in muscles and ( + ) -  and 
(--)- isousnic and usnie acid in Cladonia tuttis and Clado- 
nia pleurota 7, respect ively.  Produc t ion  of opt ical  ant i -  
podes by  re la ted fungal  species seems to be due to the  
abi l i ty  ei ther  to produce or no t  to produce an isomerase 
which m a y  then  conver t  the  or iginal ly  formed produc t  
into its opt ical  an t ipode  s, 9. 

I t  seems however ,  to the  best  of our  knowledge,  t h a t  
the  present  findings are the  second clear observa t ion  of 
the  p roduc t ion  of opt ical  ant ipodes  by  different  fungi. 
The  produc t ion  of ( - - ) -  and (+ ) -me l l e in  by  Aspergillus 
melleus lo and an unident i f ied  fungus 11, respect ive ly  seems 
unambigous,  while s t rong doubts  exist  abou t  the  earl ier  
observat ions  on the  produc t ion  of dechlorogeodin 1~. We 
m a y  poin t  ou t  here t h a t  the  known sexual  forms of some 
species of Cryptosporiopsis and Phialophora belong to the  
same fami ly  of Ascomycetes  : the  Dermateaceae .  The isola- 
t ion of cryptospor iopsin  f rom bo th  a Cryptosporiopsis sp. 
and a P .  asteris f. sp. helianthi is equal ly  in favour  of the  
re la t ionship be tween  the  two fungi. 

Cryptospor iopsinl ,  13 and the  ( - - ) -enan t iomer  showed 
comparable  fungi toxic  ac t i v i t y  towards  a va r i e ty  of 
moulds.  The  ac t i v i t y  of the  ( - - ) - enan t iomer  against  
Sclerotinia sderotiorum, also an i m p o r t a n t  pa thogen  on 
sunflower, seems no tewor thy .  

Final ly ,  two fur ther  metabol i tes  of P .  asteris f. sp. 
helianthi, with  weak  to nil  fungi toxic  ac t iv i ty ,  were 
t en t a t i ve ly  ident i f ied by  GCMS measurements  as a 
s tereoisomer of cryptospor iopsin  and its dehydra ted  
der iva t ive .  
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Summary. The effect  of orot ic  acid on the  l iver  glycogen con ten t  in the  mice, frogs and catfish was studied. I t  was 
observed t h a t  the  orotic acid s ignif icant ly  increases the  glycogen con ten t  in the  l iver  of mice and catf ish as i t  does in 
rats.  On the  o ther  hand  i t  causes a fall  of the  glycogen level  in frogs in exper iments  made  bo th  in a u t u m n  and spring. 
This  effect was modif ied by  amino acids admin is t ra ted  toge ther  wi th  orotic acid. 

I t  is known t h a t  i.p. and oral  adminis t ra t ion  of orotic 
acid elicits f a t t y  changes in the  liver. I t  has also been 
observed t h a t  on prolonged adminis t ra t ion  of orotic acid, 
besides f a t t y  degenerat ion,  a rise occurs in glycogen 
con ten t  of the  l iver  associated wi th  an increase of uridine 
nucleot ides 1, 3. 

We have no data on the effect of orotic acid on the 
glycogen level of the organism in poikilothermal animals. 
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