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Summary 

The function of the hMteres of the higher Diptera and 
its relation to their  flight were tested by the aid of 
s lowmotion pictures. The influence of the halteres on 
or ientat ion has been demonst ra ted  for each of the three 
axes around which the filmed animals were passively 
rotated.  

T h r e e  N e w  A n t i b i o t i c s  f r o m  a S p e c i e s  o f  

Gliocladlzzm 

A species of Gliocladium was isolated from a sample of 
soil obtained from a vigorous young pine plantat ion at  
"Wareham, Dorset, England,  in January ,  1948. I t  was 
abundant  in the surface inch of the soil which, at  this 
level, was highly acid (pH 4.1). The mould gives white, 
Iloccose colonies on Czapek agar when grown in the 
dark;  colonies grown in light develop a pale pink colour 
in the sporing areas. Older colonies are somewhat  
eaespitose or coremial and ropiness is common. In young 
colonies the conidial s tructure is a definite penicillus but  
in older colonies true penicilli are rare and an A cro- 
stalagmus-like conidial apparatus  is more common. The 
conidia are ovate  or elliptical, 3 .1-6 .0 / ,  × 2.8-4.3/~ 
(mean 4.5 # × 3.6/~), aggregated in spore-balls 10-15 ff 
in diameter.  The mould is a member  of the Gliocladium 
roseum series, but  as it  is distinct from other strains 
which we have a t t r ibu ted  to Gliocladium roseum (Link.) 
Bainier, we prefer not  to identify it  to species at  present. 

In an agar-streak t e s t  the fungus inhibited Staphylo- 
coccus aureus but  did not  inhibit  Bacterium coil, Salmo- 
nella typhi or Candida albicans. The ant ibacter ial  sub- 
stance is also produced on liquid media, a Raul in-Thom 
solution containing 5 % glucose being, in our experience, 
most  satisfactory. F o r  routine assay of culture fi l trates 
a cylinder-plate method has been used, the agar plates 
being seeded with  spores of Bacillus subfflis. Maximum 
titres are usually reached, in 3 to 4 weeks, when the 
fungus is grown on layers of medium of 1.5 cm depth.  

The active mater ial  may  be extracted by shaking the 
culture fil trate twice with  1/10 th vol. of carbon tetra-  
chloride. The residue obtained by evaporat ing the ex- 
tracts, when crystallised from petrol ether (40-60), gives 
yields of 300-800 mg of an orange-coloured crystalline 
solid from each litre of culture filtrate. This crude solid 
is obviously a mixture,  as individual  crystals vai  N in 
colour from yellow to deep red. 
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Some difficulty was encountered in separat ing and 
purifying the consti tuents of this crude mixture,  since 
chromatography on alumina by the method of frac- 
t ional  elution, part i t idn chromatography on silica gel and 

paper chromatography all proved unsuccessful, possibly 
because of the close s t ructural  relationship of some of 
the substances involved. By short-path distillation and 
fractional crystallization, however, we were able to 
isolate three dist inct  ant ibacter ial  substances for which 
we propose the names rubrogIiocladin, aurantiogliocladin 
and gliorosei~z. These three substances are the main com- 
ponents of the crude solid. 

On repeated recrystall ization from petrol e ther  (40-60), 
a l ternat ing with high vacuum sublimation,  rubroglio- 
cladin was isolated in dark red needles (garnet-like), 
m.p.  74°L 

Analyses of this compound which contains no nitro- 
gen, no halogen and no sulphur were in good agreement 
wi th  the molecular formula C20H~60 s (Found:  C, 60-89, 
61.02; H, 6.61, 6.63. Requi red :  C, 60-90; H, 6.64). 
Rubrogliocladin contains four methoxyl  groups (Found : 
RicO, 30.57. Required:  MeO, 30-47). Rubrogliocladin is 
readily soluble in most organic solvents as well as in 
water. In alcoholic solution it  shows two absorption 
bands in the ul t raviolet :  I. ).max 4070A, e =  650; 
II .  ~max 2750 A, e = 22,000. 

From its chemical properties it is apparent  tha t  rubro- 
gliocladin is a quinhydrone of the s tructure I. On reduc- 
tion with SO2 rubrogliocladin is converted into the cor- 
responding hydroquinone ,  I I I ,  m.p.  84 °, C1oHI404 
(Found: G, 60.53; H, 7.17. Required:  C, 60-60; H, 7-12). 
Fur ther  evidence of the quinhydrone nature of rubro- 
gliocladin was gained from a second coloured compound 
which is contained in the mixture.  This compound, 
aurantiogliocladin, is the parent  quinone and was ob- 
ta ined in large orange leaflets from petrol  e ther  (40-60), 
m.p.  63 °. In cone. H~SO 4 a deep violet  colour is 
produced.Analyses and molecular weight determinations 
of this compound, which is free from nitrogen, halogen 
and sulphur, lead to the molecular  formula C~0H~204 
(Found:  C, 61.30; H, 6-18; MeO, 31-47. Required:  C, 
61-21; H, 6.16; MeO, 31;63 ~2~). The ul t raviolet  ab- 
sorption spectrum of aurantiogliocladin (I. gnax 4070 A, 
e = 1200; II.  ),,~x 2750 A, e = 38,400) is identical  with 
tha t  of rubrogliocladin but the intensi ty  of the former 
is approximate ly  twice tha t  of the quinhydrone.  SO s in 
aqueous solution reduces aurantiogliocladin to a hydro- 
quinone which is identical with I I I .  Rubro- and aurantio- 
gliocladin produce, when t reated with 2 : 4-dinitrophenyl- 
hydrazine at  room temperature ,  identical  mono-dinitro- 
phenylhydrazones,  the yield in the case of rubroglio- 
cladin being approximate ly  half tha t  obtained from 
aurantiogliocladin. The dinitrophenylhydrazone,  when 
recrystallized from ethyl  acetate,  melts at  2430 
C16Hx60~N 4 (Found: C, 50.91; H, 4.07; N, 14.49. Re- 
quired: C, 51.06; H, 4.28; N, 14.89). 

Conclusive evidence was adduced for the quinhydrone 
structure of rubrogliocladin when a mixture  containing 
equal amounts  of the hydroquinone (III) and aurantio- 
gliocladin (II) was crystallized from petrol-ether  (40-60) 
and a red molecular complex was obtained which is 
identical  with rubrogliocladin. While the function of the 
oxygen atoms in aurantiogliocladin has been established, 
only further  work can reveal  the position and the nature 
of the side-chains. 

Finally, a third mould product  was isolated in colour- 
less needles, m.p.  48 °, for which the name gliorosein is 
proposed. To this compound the molecular formula 
C10HI~O 4 is assigned (Found: C, 60.59, 60-73; H, 7.28, 
7.05; MeO, 31,00. Required:  C, 60.60; H, 7.12; MeO, 
31.31 [2]). In the ul t raviolet  i t  shows the Iollowing ab- 

1 All melting points were determined Gn a Kofler block. 
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sorption: 2.**ax 2890 A, e ---- 24,320. Gliorosein, which is 
isomeric with the hydroquinone (III), does not  react 
with ketonic reagents nor does it  give any colour with 
ferric chloride. I t  does not  decolourise bromine in glacial 
acetic acid, bu t  its unsa tura ted  character is disclosed by 
the colour produced with te t rani t romethane.  I t  does 
not form a quinhydrone.  

The ant ibacter ial  and  ant i fungal  act ivi ty  of these sub- 
stances has been determined by three methods: a) a 
spore germination tes t  using spores of the fungus Botrytis 
allii, carried out  a t  pH 3.5; b) a serial dilution ( × 2 steps) 
test to determine bacteriostatic act ivi ty  in broth, a t  
pH 7.0; c) an assay of solutions of differing concen- 
tration by  the conventional  cylinder plate technique, 
using agar seeded with Bacillus subtilis spores. The re- 
suits are presented in the table, all figures being based 
on experiments in triplicate. 

Antibacterial and antifungal activity of the Gliocladium antibiotics 

Substance 

Rubrogliocladin . . 
Aurantiogliocladin . 
, Hydroquinone III  ~, 
Gliorosein. 

Least inhibiting con- 
centration (/~g[mt) 

Burry. B. sub- 
tisalli tills I Bact'coli 

50 200 400 
50 200 400 
50 200 400 

)400 200 400 

Diam. (ram) of in- 
hibition zone in B. 
subtilis cylinder 

plate assay 

/zg/ml 

1001'20011001 50 

21 18 16 12 
22 19 16 13 
21 18 15 12 
18 15 12 9 

The three substances most  clearly related chemically, 
viz. the quinone aurantiogliocladin, the quinhydrone 
rubrogliocladin and the hydroquinone obtained by  re- 
duction, are all of similar act iv i ty ;  gliorosein is dist inctly 
less active. I t  cannot  be claimed tha t  the act ivi ty  of any  
is of a high order. 

P. W .  BRIAN, P. J. CURTIS, S: R .  HOWLAND, E . G .  
JEFFERVS, and H. RAUDNITZ. 

Imperial  Chemical Industr ies  Limited, Butterwick 
Research Laboratories, Welwyn, England,  September 
24, 1950. 

Zusammenfassung 
Aus den Kul tur f i l t ra ten  einer Gliocladium-Art lassen 

sich im wesentlichen drei Substanzen isolieren, und  zwar 
Rubrogliocladin (C20H~6Os), Aurantiogliocladin (C~0HnO4) 
und Gliorosein (C10H1404). Alle drei Verbindungen be- 
sitzen eine nur  geringe antibiotische Wirksamkeit .  Im  
Rubrogliocladin liegt ein Chinhydron I vor. Diese Mole- 
kelverbindung setzt sich aus Xquimolaren Mengen des 
Chinons, Aurantiogtiocladin II ,  und des entsprechenden 
Hydrochinons I n  zusammen. Letzteres kann  leicht 
durch Redukt ion  yon ~ubrogl iocladin und Aurantio-  
gliocladin erhalten werden. Dieses Hydrochinon stellt  
eine mit  dem natiirt ieh vorkommenden Gliorosein iso- 
mere Verbindung dar. 

Unterdrfickung der Brunst (hormonale 
Kastration) mit  Brunststoffen t 

Die moderne Endokrinologie er6ffnete der chemischen 
Kastrat ion neue ]?erspektiven und M6glichkeiten. Die 

1 Die Arbeit erscheint in extenso als Inauguraldissertation von 
L. CANDINAS. 

bis heute nliher erforschten hormonalen Methoden zur 
Unterdr t ickung des Geschlechtstriebes bei weiblichen 
Tieren bestehen in der Verabreichung yon : a) Progesto- 
genen, b) luteinisierenden Gonadotropinen,  c) Epiphy- 
senextrakten,  d) Antihormonen,  e) Androgenen. I n ' d e r  
Veteriniirpraxis ha t  sich nur  die unter  b) angegebene 
Methode bew/ihrt, ihrer Verbrei tung steht  aber der hohe 
Preis der Pr/iparate hindernd im Wege. 

Seit mehrcren Jahren werden zur hormonalen Kastra-  
t ion m/innlicher Tiere, insbesondere yon H~ihnen, Ostro- 
gene in grol3em AusmaBe angewandt.  Bei weiblichen 
Tieren wurde unseres Wissens diese Methode praktisch 
nicht  erprobt, wohl deshalb nicht, weil es a priori un- 
wahrscheinlich erschien, mi t  ]3runststoffcn die Bruns t  
unterdri ieken zu k6nnen.  Mehr dutch einen gliicktichen 
lYmstand als durch zielstrebige Forschung stellten wir 
test, dab es beim weiblichen Schweine gelingt, den Ge- 
schlechtstrieb mittels (Sstrogenen zu eliminieren. Die 
n~ihere Priifung dieser Frage an insgesamt 144 Schweinen 
(125 Versuchstiere, 19 Kontrolltiere) der veredeltcn 
Biindner Landrasse fiihrte zu folgenden Ergebnissen: 

1. Mit Hilfe yon (Sstrogenen (Applikation des Wirk- 
stoffes subku tan  hinter  den Ohren) ist es m6glich, bei 
weiblichen Schweinen den Geschlechtstrieb zu unter-  
drficken. 

2. Eine Heramung der J3runst t r i t t  bci 0strogendosen 
yon 5-60 mg nur  auf, wenn der Wirkstoff zwischen dem 
5.-18. Tag des Brunstzyklus,  das heiBt w~hrend der 
Corpus-luteum-Phase, verabreicht wird. Die besten Er- 
fo]ge werden erzielt, wenn der %Virkstoff zwischen dem 
7.-13. Tag des Zyklus appliziert wird. Ob gr6gere, w~ih- 
rend der FollikeI- und  C0rpus-Iuteum-Anbildungsphase 
(18.-21. bzw. 1.-4. Zyktustag) verabreichte Hormon-  
mengen auch die gew/inschtcn Erfolge zeitigen, mu13 
durch weitere Versuche eruiert  werden. 

3. Eine endg/iltige AbkI~irung der Dosierungsfrage 
war nicht  m6glich. Gute Ergebnisse (Erfolg in rund 90 % 
der F/itle) erreicht man mit  einmaliger Applikat ion yon 
30-50 mg, doch geniigen sehr oft schon 20 rag, in ver- 
einzelten F~llen sugar bereits 5 mg Wirks to fL  

4. Signil ikante Unterschiede in der Wirksamkeit  ver- 
schiedener 0strogenprAparate (verwendet wurden vor 
allem DiAthylstilb6strol [verestert und  unverestert],  
DicarNithoxydi~ithylstilben und 0stradioldipropionat)  
konnten  nicht  Iestgestellt werden. Eingehendere dies- 
beziigliche Untersuchungen sind aber angezeigt. 

5. Bei juveni len Tieren kann  dutch die erw/ihnten 
0s t rogenmengen die Geschlechtsreife bzw. der Ge- 
schlechtstrieb nicht  eliminiert werden. Von den ge- 
schlechtsreifen Tieren sprechen Muttertiere (nach Been- 
digung der Laktation) leichter an als virginelle Tiere, 

6. Die I)auer der Brunstlosigkeit  (An6strie) betr~igt 
im allgemeinen mehrere Monate und ist somit ffir die 
Erm6glichung einer geordneten Ausmast  ausreichend. 
Da in unseren Versuchen die Beobachtungszeit  meistens 
relativ kurz war (1-3 Monate), konnte  die An6strie- 
dauer  nieht  sicher abgekl~irt werden. In  einem Fall  be- 
t rug die Beobachtungszeit  204 Tage, Bruns t  t ra t  wXh- 
rend dieser Zeit nicht  auf. 

7. Die MAstbarkeit ist erleichtert und die K6rperge- 
wichtszunahme erh6ht. 

8, Das Ovarialgewicht der behandel ten Tiere ist, wie 
die nachfolgende Zusammenstel lung zeigt, h6her als 
dasjenige der Kontrollen. 

Die MeBergebnisse wurden mittels des t-Testes nach 
STUDENT-FIsHER statistisch gepriift. Die Gewichts- 
differenzen erwiesen sich als signifikant (Sicherheit 98 %). 


