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They found the C15-saturated branched chain acid as a 
most abundant  acid (24-49%). Smaller amount  of  acids 
were C16, Cl5 and ClT-saturated branched-chain acid. Also 
the normal saturated fatty acids (C12, C14, C18 and C20) as 
well as unsaturated acids (Cl6:x, Cls:l) were detected, but  
only at low levels. Mycolic acids i.e. long-chain 3-hydrox- 
ycarboxylic acids having a long alkyl branch on C-2. 
formed in some corynebacteria, were absent in P. acnes 21. 
Our GC-MS analysis confirms the previous pharmacologi- 
cal finding that the bioactive compounds in P. acnes are 
prostaglandin-l ike Furthermore.  we have been able to 
present evidence about the structure of the common part of  
these molecules, namely  the aliphatic chain In spite of the 
fact that this chain is a general feature of  the prostaglandin 
family, it was not possible to find any other member  of  this 
group with the same spectral pattern for the remaining part 
of  the molecule. These data agree with recent proposal O f 
Kuehl et al. 22 that. in contrast to early concepts, other 
prostanoids (i.e. products derived from PGG2) than classi- 
cal prostaglandins play a key role in the etiology of  
inflammation.  
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Low pH in fungal bud initials 
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Summary. Quenching of fluorescence of the pH probe, 4~methylesculetin, in bud init ials of A llomyees hyphae and yeast 
(Saccharomyces) vegetative cells confirms the cytoplasmic acidity (pH not more than 5) in such amitochondrial  structures. 

Budding is a common morphogenetic process, continuous 
in fi lamentous fungi and cyclic in yeasts j. 
We have recently shown by semivital staining with pH 
indicators that the ultimate, budding tips of fi lamentous 
fungi are more acidic than the subapical, mitochondria-rich 
zone 2. As this suggested a decreasing pH gradient toward 
the apices of  elongating hyphae, we have attempted to 
confirm such results using the more refined technique of a 
fluorescence pH probe. Gerson and Burton 3 have already 
used with success the fluorescence of 4-methylesculetin 
(6,7-dihydroxy-4-methylcoumarin) for ascertaining pH in 
moving plasmodia of the slime mold Physarum. We 
thought that the wide outgrowing apices, budding laterally 
below differentiated zoosporangia of A llomyces, as well as 
the emergent buds from vegetative cells of  Saccharomyces, 
would be especially fitted for an extension of our previous 
work. 
The AlIomyces arbuscula cultures were obtained from ger- 
minating zoospores which produce young mycelia after 
24 h of  culture at 25 ~ in l iquid glucose-casein hydroly- 
sate-yeast extract (GCY) mediumL Bunches of apically 
differentiated hyphae, starting to bud new hyphal branches 
laterally, were transferred on quartz slides into drops of 
fresh medium saturated with 4-methylesculetin (Senn 
Chemicals). The fluorescence of this reagent fades below 

5.53 and is therefore practically extinct in the GCY medium 
(pH 5.2). 
Using exciting UV-light at 350 n m  and filters for emitted 
fluorescent light in the band of  420-450 n m  on an O-lux 
Leitz microscope 5, we observed a vivid greenish-grey fluo- 
rescence in the differentiating zoosporangia (relatively al- 
caline pH) and their supporting hyphae, in sharp contrast 
to the total lack of  fluorescence in the young apices which 
budded laterally (full extinction in their tip, fig.a). Such 
quenching of fluorescence of 4-methylesculetin in outgrow- 
ing apices, and especially at their ultimate tips indicates 
that their cytoplasmic (cytogel?) pH is not  above 5.0. 
Alizarin yellow S (sulphonated) stained similar apices 
orange yellow, a color indicative of a pH-value also around 
5; this is in full agreement with previous results obtained 
with bromocresol purple 2. In comparison, the subapical 
cytoplasm and especially its mitochondrial  rodlets, stained 
pinkish violet with alizarin, were most fluorescent with 4- 
methylesculetin (pH more than 6.0). 
From these data with outgrowing hyphae of A lIomyces, we 
can tentatively surmise the existence of a decreasing pH 
gradient from the subapical, mitochondriat  zone of  the 
hyphae (average pH at least 6) to the apical hyaloplasm, a 
presumed cytogel ~, at a pH close to 5. 
In a 2nd set of  experiments, buds emerging cyclically from 
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yeast cells were studied. Such cells were obtained by 
subcultivating a wine strain of Saccharomyces cerevisiae for 
3 h at 20~ on slants of malt (2%)-peptone (2%) agar 
medium (pH 6.2). A small loopful of the actively budding 
population of yeast cells was dispersed into an aqueous 
drop of the reagent used. The greenish-blue staining with 
bromocresol green (10 -4, w/v), dark red with chlorophenol 
red (10 -4, w/v) and pinkish violet with alizarin yellow S 
(10 -4, w/v) observed in the peripheral cytoplasm of non- 
budding cells and budding mother cells are all in agree- 
ment with the overall intracellular pH value of 5.8, pre- 
viously determined by physico-chemical methods in resting 
baker's yeast 6. However, the yellow staining of young buds 
with all indicators indicates an internal pH not higher than 
5.0 in such emerging structures. 
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When budding yeast cells were plunged into a drop of 
saturated 4-methylesculetin in distilled water, mother cells 
exhibited a vivid greenish-grey fluorescence in their cyto- 
plasmic 'shoulders' while the bud initials remained fully 
extinct (fig.b). Only larger buds, jus t penetrated by mito- 
chondria 7, showed significant fluorescence. 
That the lack of observable fluorescence in the bud initials 
is essentially due to their low pH and not to insufficient 
concentration of the probe in such small structures can 
reasonably be assumed based on the observation, facilitat- 
ed by rolling cells, of some fluorescence in the narrow 
collar tranSition between the vividly fluorescing 'shoulders' 
of mother ceils and their extinct buds. As for the possible 
selective segregation into young buds of  quenching com- 
pounds absorbing light at the excitation or emission wave 
length, its effects should be minimized by the overwhelm- 
ing concentration of fluorescent probe available to the ceils 
in the saturated drops. Assuming therefore that the lack of 
observable fluorescence in the bud initials is  essentially a 
pH effect, the internal pH Of the buds can be estimated at 
no more than 5. 
An understanding of  the origin of the increased acidity 
found in outgrowing buds might involve our recently 
proposed concept of a randomly occurring event of posi- 
tioning of mitochondria initiating vectorial dissipation of 
their extruded protons toward facing plasmalemma 8. At 
this consequently polarized site (functionally, while electri- 
cally depolarized?), a proton sink would thus be created 
and self-entrained by further drainage of the protons 
through the plasmalemma which finally bulges with its 
acid-plasticized wall, into an outgrowing amitochondrial 
bud. 

Quenched fluorescence of the pH probe 4-methylesculetin in the 
bud initials of: a hypha of A llomyces arbuseula outgrowing laterally 
(directional arrow) below an apically differentiating zoosporan- 
glum; b vegetative cell of Saccharomyces cerevisiae at the 
emergence stage (directional arrow on polarized outgrowth). 
x 1000. 
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Summary. Endogenous levels of adenosine 3',5'-cyclic monophosphate (cAMP) in maize (cv. LG 11) root cells, grown in 
light and dark conditions, were found to be 309 and 387 pmoles/g of fresh tissue respectively, 

The occurrence and physiological role of adenosine 3',5'- 
cyclic monophosphate (cAMP) in bacteria 3 and mammals 4 
have been well established. Despite numerous studies, the 
presence of cAMP in plants remains uncertain and con- 
troversial s,6. However, it has been found recently that 
cAMP does exist in wide varieties of plant species, such as 
Phaseolus vulgaris 7,8, Lolium 9 multiflorum , Funaria 
hygrometrica 1~ Ochromonas malhamensis 11 and Zea mays 12. 

The aim of the present work is to examine the presence of 
cAMP in the growing roots of Zea mays, the elongation of 
which being clearly regulated by a hormone balance 13. 
Caryopses of Zea mays L. (cv. LG 11) were grown in 
darkness at 22 ~ 14. After germination, seedlings were kept 
in the dark or in white light (Sylvania 220 V/40 W; 
1.84+0.12 Wm -2 at the root leve115). When the primary 
roots reached 12+ 1 mm length, they were excised on an 


