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Bl~ttern nicht vorkommen, ist die Bildung dieses Phytyl-  
linolenats ein weiteres Beispiel dafiir, dass wAhrend der 
Vergilbung unges~ttigte Fettsguren mit  verschiedenen 
Terpenalkoholen kombiniert  werden, die im griinen Blair  
nur in freier Form oder mit  andern Partnern kombiniert  
vorkommen. Solche Ester  sind fiir die Herbstbl~Ltter vieler 
BAume typisch. Da die Bausteine, aus denen sic entstehen, 
w~hrend der Vergilbung nicht zunehmen, werden sic ver- 
mutlich nicht neu gebildet, sondern aus dem Bestand der 
griinen BlOtter fibernommen, 

]3ass es auch Verbindungen gibt, die bereits im griinen 
Blatt  vorhanden sind und wAhrend der Vergilbung noch 
zunehmen, konnten wir am Beispiel des Squalens zeigen. 
]3ie Identifizierung dieses Koh]enwasserstoffes erfolgte 

Tabelle I. Phytol- und Linolens~uregehalt der Phytolesterfraktion 
aus gelben Blfittern yon A. platanoides L. 

Phytol LinolensSure 

lug /zM #g /,M 

Menge/g 1350 4.55 1142 4.12 
Trockengewicht 

Tabelle II. Squalengehalt grfiner und gelber BlOtter yon A. plata- 
noides L. 

Datum Stadium mg Squalen]g 
Trockengewicht 

durch Vergleich nlit einem natiirlichen Squalenprgparat  ~ 
auf Grund diinnschicht- und gaschromatographischer und 
UV-spektrographischer Daten. Zur quant i ta t iven Be- 
s t immung diente die Vorschrift  yon ROTHBLAT et  al. °. 
W~hrend des Sommers 1964 wurden an Bl~tttern yon A. 
platanoides L. mehrere Best immungen durchgefiihrt, die 
in Tabelle I I  wiedergegeben sind. Bezogen auf das 
Trockengewicht stieg der Squalengehalt dieser Bl~ttter 
vom Mai bis zum Eintreten der Vergilbung auf etwa das 
Siebenfache an und nahm wghrend der Gelbfiirbung noch 
welter zu. 

Wir schliessen daraus, dass die Vergilbung dieser Bl~tt- 
ter neben Lipidabbau nnd Esterbildung noch durch ein 
drittes Merkmal gekennzeichnet ist, nAmllch dutch die 
Anhgufung von Intermedi~trprodukten. Ob die Anhgufung 
des Squalens, das eine Zwischenstufe in der Triterpen- 
synthese darstellt, durch eine Mehrproduktion, oder aber 
durch eine Drosselung squalenverbrauchender Synthese- 
wege zustandekommt, kann zur Zeit noch nicht ent- 
schieden werd@n. X¥ir sind damit  beschgftigt, in diesen 
B1Attern die Sterinverbindungen, welche Folgeprodukte 
des Squalens darstellen, n~iher zu nntersuchen x°. 

Summary. The lipids of green and yellow leaves of A cer 
platanoides L. have been investigated. Yellow leaves were 
found to contain phytyl  linolenate, a fu r the r  example of 
the formation of esters containing terpenoid alcohols and 
unsaturated fa t ty  acids in yellow autumn leaves. The 
determination af squalene in leaves of the same tree 
showed an increase of squalene content  during the whole 
season and the autumn colouration. Regarding the leaf 
lipids we conclude autumn colouration to be characterized 
by 3 facts: (1) Lipid degradation, (2)formation of esters 
and (3) accumulation of lipid intermediates.  

5. Mai grfin 0.099 
30. Aug griJn 0.397 
14. Sept. grrn 0.570 
29. Sept. grtin 0.594 
13. Okt. griin 0.696 
13. Okt. gelblieh 0.800 
19. Okt. gelb 0.760 
26. Okt. gelb 0.797 
2. Nov. gelb 0.812 

E. C. GROB und L. CSUPOR 

Institut /i~r organische Chemic der Universit~it Bern 
(Schweiz), 74. Ju l i  7967. 

lO Diese Arbeit wurde durch Mittel des Schweiz. Nationalfonds unter- 
sttitzt, wofiir wir unseren besten Dank aussprechen. 

Loss of the Ability to Oxidize Hydrocarbons  in 
Protoplasts  of C a n d i d a  l i p o l y t i c a  

When studying the localization of enzymes oxidizing 
the hydrocarbons of the yeast  Candida lipolytica by 
means of electron microscopy, it was found tha t  the 
hydrocarbons accumulated on the cytoplasmatic cell 
membrane x. This fact supports the hypothesis of enzy- 
matic oxidation occurring either on the cytoplasmatic 
membrane 6r inside the cell. This is why we presumed 
that  the enzymatic act ivi ty of the protoplasts might be 
the same as tha t  of the cells of a strain of C. lipolytica. 

For preparation of protoplasts, cells of the strain C. 
lipolytica, grown on mineral medium with glucose and 
15 /*moles of cystein*, shaken at  30°C, were used. To 
ensure removal of the medium, the cells from the loga- 
rithmic phase of growth were washed with cold phosphate 

buffer pH 6.0 and resuspended in ci trate-phosphate 
buffer pH 6.4 with 0.6M KCt and 0.1M 2-mercapto- 
ethanol s. After 10 min incubation at  30°C, 30 mg/ml of 
lyophilized preparation from the digestive juice of the 
snail Helix pomatia ~ was added. 95-100% of protoplasfs 
were formed after 15 min. These were washed twice with 
cold 0.6M KC1 in citrate-phosphate buffer and starved 
for 2 h in KC1 buffer at 30 °C, under slight shaking. After 
centrifuging (5 rain at 2000 g) and resuspending in cold 
isotonic solution oxidation act ivi ty  on glucose and hexa- 

l j .  LUDV]K, V. MUNK and M. DOSTALEK, Proc. int. Symp. on 
Yeast, Brafislava, in press. 

* G. SVIHLA, F. SCHLENK and J. L. DAINKO, J. Bact. 82, 808 (1961). 
3 R, DAVIES and P. A. ELVIN, Bioehem. J. 93, 8P (1964). 
4 F. C. BAWDEN and N. W. PIRIE, Br. J. exp. Path. 27, 81 (1946). 
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Fig. 1. Oxydation of glucose and hexadecane by protoplasts of 
Ca~dida lipolytica. --©-- glucose (0.4 rag/3.0 ml); - -o--  hexadeeane 

(0.2 ml/3.0 mI); --endo. 

Fig. 2. Oxydation of glucose and hexadecane by intact cells of 
C. lipoly~ica. --©-- glucose (0.4 mg]3.0 ml); - - s - -  hexadeeane 

{0.2 ml/3.0 ml) ; - -  endo. 

decane was measured  in t he  WarBurg  appara tus .  The  
results  of the  exper iments  wi th  in t ac t  ceils and proto-  
plasts  are shown in Figures  1 and 2. 

Whi le  the  enzymat ic  glucose ox ida t ion  wi th  the  proto-  
plasts  of C. lipolytica towards  the  in t ac t  cells showed no 
changes,  comple te  loss of ox ida t ion  ac t iv i ty  on hydro-  
carbons  was observed.  This  phenomenon  was no t  due to 
con t ingen t  washing ou t  of enzymes  into  t he  env i ronment ,  
as even  the unwashed  suspension of pro toplas ts  in ini t ial  
d igest ive  e n v i r o n m e n t  showed no ox ida t ion  ac t i v i t y  on 
hexadecane .  Also the  o ther  substances  such as cystein,  
2 -mercaptoe thanoI  or  d iges t ive  ju ice  of H. pomatia in- 
ac t i va t ed  by  heat ,  d id  no t  inhib i t  the  ox ida t ion  of hydro-  
carbons  by  i n t ac t  cells. 

W e  presume t h a t  the  pro toplas t s  lost the i r  ab i l i ty  to  
oxidize t h e  hydrocarbons  e i ther  by  change in t he  surface 
of t he  cy top lasmic  m e m b r a n e  and  des t ruc t ion  of ox ida t ive  
enzymes  bound  on it, or  by  loss of p ro top las t  ab i l i ty  to  
t r anspor t  the  hydrocarbons  into  the  celt. 

Zusammen]assung. Aus den Zellen der  Hefe  Candida 
lipolytica wurden  Pro top las ten  gewonnen,  die die Oxyda-  
t ionsfAhigkeit  gegeni iber  H e x a d e k a n  ver loren  haben,  
wAhrend diejenige gegeni iber  Glukose erha l ten  gebl ieben 
ist. Der  Ver lus t  der  F/~higkeit, den Kohlenwassers tof f  zu 
oxydieren,  wird  en tweder  durch  eine Ver~.nderung der 
Oberfl/ iche der zy top lasmat i schen  Membran  und Des t ruk-  
t ion des an sie gebundenen  Oxyda t ionsenzyms  erklgr t  
oder  dadurch,  dass die P ro top las t en  die F~Lhigkeit ver loren 
haben,  KohIenwassers toffe  in die Zelle zu t ranspor t ieren .  

O. VoLlvOV~k, V. MUN~ 
and  M. DOSTA.LEK 

Department o~ Technical Microbiology, Institute of 
Microbiology, Czechoslovak Academy o/Science, 
Praha d (Czechoslovakia), 19 May 7967. 

I n f l u e n c e  of P y r i d i n o l c a r b a m a t e  on  H e p a t i c  
C h o l e s t e r o g e n e s i s  in Rats  

Pyr id ino lca rbama te  (2,6-bis(hydroxymethyl) pyr id ine  
d i -N-methy lca rbamate )  has been repor ted  by SHIMAMOTO 
to inhib i t  exper imenta l  atherosclerosis  in rabbi t s  and to 
amel io ra te  var ious  forms of a therosclerot ic  hear t  disease 
in m a n  1,2. There  are, current ly ,  no publ ished d a t a  con- 
cerning the  influence of this  compound  on cholesterol  
synthesis,  absorption or  degradat ion .  This  communica t ion  
describes t he  inf luence of d ie ta ry  py r id ino lca rbama te  
(0.3%) upon the  synthesis  of cholesterol  by  ra t  l iver  slices. 

One group of male  W i s t a r  ra ts  were ma in ta ined  for 3 
weeks  on a d ie t  consis t ing of mixed  cereal  70%, whea t  
germ 7%, skim mi lk  powder  21% and v i t a m i n  mix  2%.  
Another  group was fed this  d ie t  augmen ted  wi th  0 .3% 
pyr id ino lcarbamate ,  The  d ie t  con ta ined  20% protein,  
11% fa t  and 6 2 o  carbohydra te .  I t  is readi ly  accepted  by  
the  rats  and has proved  to be an excel lent  vehic le  for 
admin i s t r a t ion  of tes t  compounds  8,4. 

Af te r  3 weeks the  ra ts  were decapi ta ted ,  and the  livers 
excised and washed in chilled phospha te  buffer. L ive r  
slices (0.5 g) were incuba ted  for 3 h under  100% oxygen  
in 5 ml  of phospha te  buffer  (pH 7) conta in ing  0 .006M 
MgCI,, 0 .03M nico t inamide  and e i ther  1 F,c of sodium 

acetate-l-x4C or 0.5 /zc of mevalonic  acid-2-x4c. The  reac- 
t ion was s topped by  the  add i t ion  of ho t  15~/o alcoholic 
K O H ;  the  cholesterol  was ex t rac ted  f rom the  saponifica- 
t ion mix tu r e  and isolated as the  digitonide.  The  radio- 
ac t iv i ty  of the  cholesterol  digi tonide was then  assayed by 
l iquid  scint i l la t ion spec t rome t ry  s, Ano the r  por t ion  of the  
l iver  was saponif ied in 15% alcoholic K O H  and  the  
cholesterol  then  ex t rac ted .  The  to ta l  se rum and l iver  
cholesterol  levels were de te rmined  by  the  m e t h o d  of 
MANN 6. 

The  resul ts  of 2 exper iments  are  summar ized  in the  
Table .  The  serum and l iver  cholesterol  levels of the  rats  
t h a t  were  fed 0.3% of py r id ino lca rbamate  did no t  differ 
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