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Figure 3 shows a thin section through an OsO4-fixed 
chloroplast of tulip prepared by s tandard methods 
(Minot ro ta ry  microtome, glass knife; n-buty l -metha-  
crylate embedding).  Many lens-shaped, regularly lami- 
nated areas corresponding to the grana can be observed. 
The s t ructure  of the section agrees well with a scheme 
proposed by  FREY-WYSSLING 1. However  i t  is not  ye t  
possible to decide whether  or not  the so-called "carr ier  
lamellae" are present by  which the grana are supposed 
to be a t tached *. Fur ther  improvements  in sectioning 
technique are necessary to settle this question. 

By  t rea t ing OsO4-fixed granular  chloroplasts wi th  
sonic oscillation (10 kc.), a suspension of circular lamellae 
of the diameter  of a granum is obtained (Fig. 4 and 5). 
The thickness of these lamellae, about  70 A, is in good 
agreement with the thickness of layers of similarly pre- 
pared algal chloroplasts. 

We consider the circular lamellae as the s t ructural  
units of a granum. A stack of such layers forming a 
cylinder composes the granum. 

I wish to express my deep gratitude for the opportunity to carry 
out this work under the guidance and in the laboratory of Professor 
FRANCIS O. SCHMITT. 

E .  STEINMANN 3 

Depar tment  of Biology, Massachusetts Ins t i tu te  of 
Technology, Cambridge 39, Mass., February  10, 1952. 

Zusammen las sung  

Es wird darauf hingewiesen, dass die an Chloroplasten 
zu beobachtenden Quellungserscheinungen anf keine 
wohldefinierte Chloroplastenmembran schliessen lassen. 
Durch Herstel lung diinner Schnit te  und durch Ultra-  
schallbehandlung OsO4-fixierter Chloroplasten kann ge- 
zeigt werden, dass die Granen aus Schichten aufgebaut  
sind. 

1 A. FREY-WYSSLING, Protoplasma 29, 279 (1937). 
S. STRUGGRR, Ber. dtsch, bot. Ges. 64, 69 (1951). 

a Present address: Pflanzenbiotogisches IhstitutderETH.,Ziirich, 
Switzerland. 

The Occurrence  of Melanin  and P h e n o l a s e s  
in Holothuria forskali Delle  Chiaje 

Recent  investigations by the author  ~ have shown tha t  
the echinoderms Diadema ant i l larum Philippi, and Thy-  
one briareus Le  Sueur, contain an amorphous granular  
pigment characterized by insolubili ty in a wide range of 
solvents, bleaching when subjected to oxidizing agents, 
and by the capaci ty  to reduce ammoniacal  silver n i t ra te  
under certain conditions (see LlsoN~). 

The abundant ,  readily obtained black pigment  in the 
body wall of Holothuria ]orskali also shows these prop- 
erties, being but  sl ightly soluble in water,  pyridine, 1-0 N 
hydrochloric acid and 0.5 N sodium hydroxide,  and in- 
soluble in ethanol,  acetone, benzene, ether, petrol ether, 
chloroform and carbon disulphide a t  room temperatures .  
I t  is bleached by chlorine, bromine, hydrogen peroxide, 
chromic acid, potassium permanganate  and oxalic acid, 
and will reduce directly ammoniacal  silver nitrate.  Such 
properties are characterist ic of melanin ", and these find- 

i N. MILLOTT, Biol. Bull. 99, 329, 343 (1950). - N. MILLOTT and 
F. W. JACOBSON, J. Invest. Dermat. 18, 91 (1952). 

L. LISON, Histochimie animale (Gauthier-Villars, Paris 1936), 
p. 249. 

a L. LISON, Hislochimie animale (Gauthier-Villars, Paris 1936), 
p.249.- J. VERNR, Les pigments clans l'organisme animal (Gaston 
Doin, Paris 1926). 

ings s trengthen earlier indications of its occurrence in 
this and other echinoderms 1. 

As in Diadema and Thyone  2, coelomic fluid exposed 
to air in vitro forms a clot which darkens due to the 
formation within i t  of a black or brown pigment.  In  both 
Holothuria and Diadema,  under microscopic examinat ion,  
this can be seen to be due to the development  of a 
yellow to dark brown colour in spheroidal cytoplasmic 
inclusions of the coelomic amoebocytes.  Black or brown 
pigment  granules also f requent ly  appear  a t  the peri- 
phery of the spheroids, and in vitro the p igment  is even- 
tual ly  l iberated by  disintegration of the amoebocytes,  
with the formation (in Holothuria) of a dense re t iculum 
of chocolate-brown pigment.  This a t  once recalls the ap- 
pearance and apparent  mode of origin, of the skin 
pigment  s . 

Since it  has been shown in Diadema 4, tha t  the colour- 
ing of the clot involves the action of phenolases which 
are present in the coelomic amoebocytes,  i t  is highly 
significant tha t  the existence of such enzymes can be 
clearly shown in Holothuria. Coelomic fluid, exposed to 
air and incubated at  24°C with buffered substrates (pH 
6.5-7.3) such as "dopa" ,  cresol (mixed isomers) and 
glycine, pyrocatechol  and pyrogallol, readily yielded 
coloured oxidation products, provided tha t  a detergent  
such as saponin or "ce tav lon"  was added to the mixture.  
L-tyrosine is blackened within 3 h, but  oxidat ion of this 
and pyrocatechol,  is inhibited completely by boiling, 
and strongly by 0.0002 M potassium cyanide a t  pH  7-3. 
The oxidat ion appeared unaffected by acetone, and 
0.002 M sodium azide at  pH  7.3. Thus the oxidat ions 
involve both mono- and poly-phenolases and are not  
a t t r ibutable  to cytochrome-oxidase 6. I t  must  be noted, 
however,  tha t  they  appear  unaffected by 0.001 M thio- 
urea at  pH  6.5 and bu t  l i t t le by ul tra-violet  irradiation. 

The enzyme system is associated with the coelomic 
amoebocytes  and is not  present in the fluid per se, a fact 
which is most  suggestive when it  is borne in mind tha t  
i t  is in the amoebocytes tha t  granular  brown or black 
pigment  appears in relation with the spheroids. I t  is also 
noteworthy that ,  whereas in Diadema a heat-labile factor  
inhibit ing pigment  production exists in the coelomic 
fluid 4, I have found no evidence of such a factor in 
Holothuria. 

The precise relation between the phenolases and col- 
ouring of the spheroidal inclusions of the amoebocytes 
awaits further  investigation, but  it may be noted tha t  
in Diadema 4, pigment  produced in the clot has been 
shown to possess the characterist ics of melanin, and its 
production is influenced by the same factors as those 
which affect phenolases, 

A full account of the work will be published elsewhere. My thanks 
are due to the Director and staff of the Plymouth Station of the 
Marine Biological Association of the United Kingdom where the 
work was carried out. 

N. MtLLOTT 

Depar tmen t  of Zoology, Univers i ty  College of the 
West  Indies, J amaica  B.W. 1, March 26, 1952. 
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Zusammen[assung 

Das Hautp igment  yon Holothuria /orskali zeigt die 
Eigenschaften des Melanins. Das Pigment  scheint auf 
dem Zerfall yon Am6bozyten zu bernhen, die dieselben 
sind wie die AmSbozyten der Z61omflfissigkeit. 

Es konnte nachgewiesen werden, dass die AmSbozyten 
ein Phenolasesystem besitzen. Das Koagulum, das durch 
Zusammenballung dieser Arn6bozyten geformt wird, 
br~unt sich durch Luf tzu t r i t t  infolge der Pigmentpro-  
duktion, die an die zytoplasmatischen Einschlussk6rper- 
chen gebunden ist. 

Carot~noides et diff6renciation sexuel le  chez 
Al lomgces  

Selon EMERSON et F o x  1, la diff6renciation des gam6- 
tanges raffles ehez Allomyces s 'accompagne d 'une active 
et  s61ective synth~se de y-carotene. Une telle sp6cificit6 
d'association a sugg6r6 ~ ces auteurs la possibilit6 d 'une  
part icipat ion des carot6noi'des aux ph6nom~nes sexuels 
chez AIlomyces. 

D&s nos premieres recherches sur le pouvoir  inhibi teur  
de la diph6nylamine ~ l '6gard de la carot6nogen~se chez 
Mycobacterium phlei 2, nous avons pens6 que l 'emploi  de 
cet inhibiteur pourrai t  fournir d ' int6ressantes informa- 
tions sur la relation carot~ne-sexuali t6 chez AIlomyces. 
Des essais pr61iminaires nous ava ien t  en effet montr6 
que la product ion des carot6no[des chez un antre  Phyco-  
myc~te, Mucor hiemalis (souche 4-) ponvai t  ~tre forte- 
ment  r6duite avec 1/40000 de diph6nylamine 3. GOOD- 
w:N* a d~s lors entrepris une s6rie de recherches sur 
Faction diff6rentielle de cet  inhibiteur sur la gen~se des 
divers poly&nes de Phycomyces blakesleeanus. 

Nous avons cultiv6 la phase sexuelle d'Allomyces java- 
nicus (souche de KN:EP) sur milieu solide /~ base d 'ami-  
don et d ' ex t ra i t  de levure (EMERSON et Fox~), addi- 
tionn6 de diff6rentes concentrat ions de diph6nylamine. 
Nous avons irony6 que 1/100 000 de cet inhibi teur  suffit  
5. emp~cher toute  appari t ion du pigment  orange dans l es 
gam6tanges males. A l ' examen microscopique, ces der- 
niers ne se dist inguent  plus des gam6tanges femelles que 
par  leur taille plus r6duite et  leur position 6pigyne. 

I1 6tait  d~s lots int6ressant de suivre l '6volution des 
processus sexuels chez cet AUomyces incolore, lgous 
avons pu constater  mieroscopiquement  qne la lib6ration 
des gam&tes, t an t  males que femelles, a lieu de mani~re 
apparemment  normale et avons pu observer plusieurs 
ptanozygotes bicili6s incolores; ceux-ci n ' on t  pas tard6 
k germer avec la bipolarit~ normale rhizoides-hyphe 
principal. Un seul fair nous a frapp6 /~ chaque nonvelle 
observation du mat6riel inhib~: l 'act ivi t6 r6duite des 
gametes males incolores dont  la mobilit6 est plus spora- 
dique et  de plus courte dur6e que celle des gametes 
orange de la culture t6moin. En revanche, aucnne ano- 
malie de compor tement  n ' a  pu 8tre not6e dans le cas 
des gametes femelles p rovenant  des cultures sur milieu 
diph6nylamine. 

Malgr6 cet te  r6duction de l 'act ivi t6  motrice des ga- 
metes mfdes, l '6volution des processus sexuels chez Allo- 
myces pent  done s 'effectuer en l 'absence, visuellement 
complbte, de y-carotene dans les gam6tanges et  gametes 

1 R. EMERSON et D. L. Fox, Proc. roy. Soc. London [B] 128, 275 
(1940). 

G. TURXAS, Helv. chim. acta 33, 1988 (1950). 
G. TURIAN, R~sultats non publi6s (1950). 

4 T.W. GOODWlN, Biochem. J. 49, 23 (1951); 50, 550 (195~). 
5 R. EMERSON et D. L. Fox, Proc. roy. Soe. London [B] 128, 275 

(1940). 

males. L 'act ivi t6  de traces de carot6noides (d6celables 
par extract ion ac6tonique de cultures inhib6es) dans ces 
processus n 'es t  toutefois pas exclue. 

Parall~lement/~ ces premieres observations, nous pour- 
suivons une 6rude analyt ique des poly~nes de l'Atlo- 
myces; les r6sultats en seront publi6s prochMnement.  

Nous tenons A remereier le Comit~ suisse d'6change universitaire 
Suisse-U.S.A. grgtce h l'intermfdiaire duquel nous avons pu b~n6- 
fieier d'un Research Fellowship A la Johns Hopkins University. 

Nous exprimons notre reconnaissance A M. le professeur F. Haxo 
pour ses pr6cieux conseils et les facilit6s de travail offertes par son 
laboratoire. 

G. TURIAN 1 

Ins t i tu t  de Biologie, Johns Hopkins Universi ty,  Balti- 
more, U.S.A., le 2 mai 1952. 

Summary  

The inhibition by 1/100 000 diphenylamine of p-caro- 
tene formation in the male gametangia  of Allomyces 
]avanicus is reported. 

Such inhibition reduces the mot i l i ty  of the male 
gametes wi thout  prevent ing subsequent  formation of 
planozygotes. 

1 Adresse actuelle: Petit-Laney, Gen~ve. 

H e m m u n g  der Gehirnatmung durch Alkyl- 
phosphate in vitro 

Gestii tzt  auf eine Anzahl yon Untersuchungen,  in 
denen sich kein Einfluss der Alkylphosphate D F P  (Diiso- 
propyl-Fluorphosptlat)  und Parathion (p-Nitrophenyl- 
Di/i thyl-Thiophosphat)  auf die Zetlatmung des Gehirns 
and anderer Gewebe in vitro und in vivo nachweisen 
liess 1, wird heute Ml.gemein angenommen,  dass die toxi- 
sche Wirkung dieser Substanzen allein auf der dutch sie 
hervorgerufenen H e m m u n g  der Cholinesteraseaktivit/ i t  
des Gehirns beruhe ~. Da jedoch aueh eine Beobachtung 
fiber Hemmung  der A tmung  und Dehydraseakt ivi t~t  
des Froschgehirns durch D F P  und T E P P  (Tetra-~thyl-  
Pyrophosphat)  vorliegt 3, k/3nnte vielleicht eine syste- 
matische Untersuchung mit  Alkylphosphaten eine ge- 
wisse, diesen Stoffen allgemein zukommende Wirkung 
auf die Gewebsatmung des Gehirns nachweisen. 

Wir  untersuchten zun/ichst die Alkylphosphate  Para- 
thion, Pestox I I f  (Bis-bis-[Dimethylamino-~Phosphor- 
sXureanhydrid), PestoxX I V(Bis- [Dimethylamino-~ Fluor- 
phosphinoxyd) und Pestox X V  (Bis-[Monoisopropyl- 
amino-~Fluorphosphinoxyd) in ihrerWirkung in vitro auf 
die Atmung  von Gehirnschnit ten yore Meerschweinchen. 
Die Gewebsatmung wurde mi t  d e r  direkten Methode 
nach WARBURG in Krebs-Phosphatr inger  best immt,  wo- 
bei der normale QO, ffir i ~  Stunden 8,57 ~ 1,16 be- 
trug. Es ergab sich, dass im Konzentrat ionsbereich 10--" 
bis 10-* m die genannten Verbindungen eine signifikante 
Hemmwirkung  besitzen (Abb. 1), wobei die Aktivit/its- 
reihe wie folgt verlXuft: Pestox X I V  > Parathion > 

1 S. ELLIS, Proc.Soc.exp.BioLMed.69, 363 (1948). - E.C.WEBB, 
Bioch. J. 42, 96 (1948). - K. P. DuBols, J. DOULL, R. P. SALERNO 
und J. M. CooN, J. Pharmaeol. exp. Ther. 95, 75 (1949). 

D. NACHMANSOHN, in: G. P1Ncus und K.V. THIMA~N, The 
Hormones (Academic Press, New York 1948). 

a V. B. BROOKS, R. E. RA~SME:ER und R. W. GERARD, Arner. J. 
Physiol. 167, 299 (1949). - M. MICtIAELIS, N. J. ARANGO Lind R.W. 
GERARD, Amer. J, Physiol. 167, 463 (1949). 


