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An Antibiotic Complex from Alternaria brassicicola 

The genus A l ternar ia  has  no t  been  ex tens ive ly  su rveyed  
for its abi l i ty  to p roduce  secondary  metabol i tes .  Only 3 
an t imicrobia l  compounds  f rom 2 species of A l t e r n a r i a  
have  been  descr ibed 1-3. Accordingly,  we surveyed  127 
Alter~r s t ra ins  represen t ing  30 known  species and  
found t h a t  86 p roduced  ant ib iot ics  4. F r o m  these  86 
strains,  A l t e r n a r i a  brassic icola NI{RL 2167 was chosen 
for fu r ther  inves t igat ion.  

M a t e r i a l s  a n d  methods .  F e r m e n t a t i o n  procedures  have  
been  descr ibed 4. I{ecovered mycel ia  were ex t r ac t ed  wi th  
ether,  the  s u p e r n a t a n t  w i th  e thy l  ace ta te ;  ex t rac t s  were 
pooled. Thin- layer  c h r o m a t o g r a p h y  (TLC) was on silica 
gel N - H R  ch roma top l a t e s  (Br inkm~nn I n s t r u m e n t s  ~, 
Wes tbu ry ,  N.Y.) ;  benzene  and  acetoni t r i te  (55:45 v/v) 
was used for t he  developing reagent .  Thin- layer  s t r ips  
were b ioau tographed  aga ins t  B a c i l l u s  subti l{s  NI{I{L 
B-765. Column c h r o m a t o g r a p h y  was on 100-mesh silicic 
acid (Mall inckrodt  Chemical  Works,  N.Y.) using benzene  
and  g rad ien t  addi t ion  of acetoni t r i le  for deve lopment .  

Resu l t s  a n d  d i scuss ion .  Bioau tog raphy  revealed the  
presence  of 5 zones of ant ib io t ic  ac t iv i ty .  These zones 
cor responded  to  areas on the  ch roma top l a t e s  t h a t  took  
up iodine vapor  in an  iodine chamber .  

The f irs t  f rac t ion (A) off the  ch roma tograph ic  co lumn 
was the  mos t  active.  This  f rac t ion was r ech roma tog rap h ed  
on a silicic acid column.  Solvent  was r emoved  by  flash 
evapora t ion  and  the  residue redissolved in ether.  This 
solut ion was washed  wi th  wa te r  and t h e n  50% aqueous  
methanol .  The e ther  solut ion was dr ied wi th  anhydrous  
sodium sulfate and  t r e a t ed  wi th  ac t iva t ed  carbon  to  
remove  a yellow substance .  The act ive  mate r ia l  was a 
white,  h ighly  viscous l iquid t h a t  we were unable  to  
crystall ize.  However ,  only a single spot  was revealed by  
TLC on silica gel N - H R  w-ith various so lvent  sys tems  and 
several  de tec t ion  methods .  

This ant ib io t ic  had  a single sharp  m a x i m u m  in e ther  
a t  340 nm. There  was no shif t  of t he  peak  on add i t ion  
of alcoholic HC1 or NaOH.  In  the  I R - s p e c t r u m  (Figure), 
a b road  peak  a t  3400 cm -~ indica ted  the  presence  of an 
OH group(s) which  was fu r the r  conf i rmed by  nuclear  
magne t i c  resonance  (NMR) observa t ions  in which  the  
b road  peaks  a t  3.1 and 4 p p m  d isappeared  on D20 
addi t ion.  A nega t ive  FeC13 tes t  indica tes  the  absence of 
phenol ic  hydroxyl .  NMi{-spect ra  were too complex  for 
in te rpre ta t ion .  E l emen ta l  analysis  gave C, 55.81%; H, 
7,26% ; N, 3.21% ; oxygen  by  difference,  33.72% (theore-  
t ical  : 55.93 ; 7.27 ; 3.26 ; 33.53). Tests  for sulfur and halogen 
were negat ive.  These analyses give a t en t a t i ve  e l emen ta ry  
compos i t ion  of C~0H3~O 9. The ant ib io t ic  had  an opt ical  
ro ta t ion  in m e t h a n o l  [ ~  + 20.1. I t  was soluble in ether,  
chloroform,  me thano l ,  acetone,  e thy l  acetate ,  and  aceto-  
ni t r i le ;  par t i a l ly  soluble in ca rbon  te t rach lor ide ;  and  

insoluble in water ,  ca rbon  disulfide, benzene,  hexane,  
and  pen tane -hexane .  

Ant ib io t ic  disc assay aga ins t  B. subt i l i s  showed an 
unusual  inhibi t ion p a t t e r n  af ter  24 h incuba t ion  a t  30 ~ 
There  was an inner  hazy  zone a round  the  disc su r rounded  
by  a clear zone of no growth ;  af ter  2 addi t iona l  days  of 
incubat ion,  the  inner  hazy  zone cleared. Add i t ion  of an 
electron acceptor ,  e.g. me thy l ene  blue or t r i pheny l t e t r a -  

In vitro antimierobial activity of brassicicolin A in agar dilution test 

Test microorganism NRRL No. Minimal 
inhibitory 
concentration 
(~zg/ml) 

Bacteria 
Bacillus subtilis B-765 100 
Bordetella bronchiseptica B-140 12.5 
Corynebacterium ]ascians B-190 12.5 
Proteus vulgaris I3-417 > 1000 
Pseudomonas aeruginosa B=23 > 1000 
Staphylococcus aureus B- 313 > 1000 
Streptococcus Jaecalis B-537 > 1000 

Yeasts 
Candida albicans Y-477 > 1000 
Cryptoeoccus neoJormans Y-5637 12.5 
C. neolormans Y-5638 12.5 
Torulopsis glabrata YB-4025 50 
Hansenula jadinii Y-1542 50 

Molds 
A spergillus ]umigatus 1217 > 1000 
Colletotrichum circinans 2504 100 
Diplodia zeae 2282 10 
Mueor ramannianus 1839 1.0 
Stemphyllium sarcinaeJorme 2188 10 
Trichophyton rubrum A-2846 1.0 
T. sul]ureum A-2842 10 
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IR-spectrum of brassicicolin A. The spectrum was 
recorded in carbon tetrachloride with a Beckman 
IR-8 infrared spectropbotometer, 
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zolium, to  the  med ium el iminated the  occurrence of t he  
hazy  area and  also p roduced  larger zones of inhibi t ion.  

The  in vi t ro  an t imicrobia l  spec t rum of t he  ant ib iot ic  
(Table) indicates  t h a t  i t  has  ac t iv i ty  p r imar i ly  aga ins t  
yeas ts  and some select bac te r ia  and molds.  

The t r iv ia l  name  of brassicicolin A is assigned to  th is  
ant ibiot ic .  

Zusammen[assung. Bet Un te r suchungen  yon  A lternaria 
brassicicolc~, die eine ant ib io t i sche  K o m p l e x v e r b i n d u n g  
bildet,  wurde  eine der  ak t ivs t en  Ve rb indungen  mi t  Bras- 
sicicolin A bezeichnet ,  isoliert  und  gereinigt.  Die Sub- 
s tanz  konn t e  jedoch n ich t  kristal l is iert  werden.  In-v i t ro-  

U n t e r s u c h u n g e n  zeigen prim/ir  eine An t iw i rksamke i t  
gegen Hefen.  

A. CIEGLER and L. A. LINDENFELSER 

NorXhern Regional Reseamh Lc~boratory 6, 
Peoria (Illinois 61604, USA), 24 February 1969. 

6 This is a laboratory of the Northern Utilization Research and 
Development Division, Agricultural Research Service, U.S. 
Department of Agriculture. 

P o t a s s i u m - S t i m u l a t e d  R e s p i r a t i o n  of  C e r e b r a l  C o r t e x  of R a t s  P o i s o n e d  w i t h  P h o s p h a m i d o n e  

In  vi t ro  s tudies  have  shown t h a t  the  ra te  of oxygen  
up take  of b ra in  t issue f rom animals  poisoned wi th  organo- 
phosphorus  ant ichol ines terases  is essent ial ly  unchanged  
even af ter  le tha l  doses of these  compounds  t. 

In  the  p resen t  expe r imen t s  t he  b ra in  cort ical  slices 
t aken  f rom ra ts  poisoned wi th  p h o s p h a m i d o n e  (2-chloro- 
2 -d i e thy l - ca rbamyl - l -me thy l -v iny l -d ime thy l  phospha te )  2 
were  t e s t ed  in v i t ro  unde r  condi t ions  in which  t issue 
respi ra t ion  has  been  s t imula ted  by  po tas s ium ions. 

P h o s p h a m i d o n e  was given s.c. to  adul t  male  ra t s  
weighing abou t  200 g. The an imals  were  killed by  decapi-  
t a t i on  45 min  af ter  admin i s t r a t ion  of 15 mg/kg  (LI~50) and  
20-30 min  a f te r  admin i s t r a t i on  of 30 mg/kg  (LDg0_100). 
The bra ins  were quickly r emoved  and  2 bra in  slices f rom 
each hemisphere  were used. The  oxygen  up t ake  of cerebral  
cor tex  was de t e rmined  a t  38~ by  s t anda rd  W a r b u r g  
technique ,  using Krebs -R inge r  p h o s p h a t e  solut ion wi th  
glucose as snbs t r a t e  and oxygen  as the  gas phase.  For  
po ta s s ium s t imula t ion  10 m M  KC1 was added.  

As can be seen f rom the  Table,  t he  oxygen up take  of 
cort ical  slices f rom p h o s p h a m i d o n e - t r e a t e d  ra ts  was  lower 
t h a n  t h a t  of slices f rom cont ro l  animals .  The r educ t ion  
in t he  t issue resp i ra t ion  was s ta t is t ica l Iy  s ignif icant  
(P  < 0.05) and  of the  order  of 20-35% . The doses inhibi-  
t o ry  to  the  t issue resp i ra t ion  are, however ,  d i s t inc t ly  
h igher  t h a n  those  required for inhib i t ion  of chol inesterase  
in cort ical  slices 3. 

The resp i ra to ry  ac t iv i ty  of b ra in  cor tex  f rom normaI  
ra t s  is cons iderably  increased by  addi t ion  of a re la t ively  
small  concen t ra t ion  of po ta s s ium chloride 4. The add i t ion  
of t h e  same concen t ra t ion  of po ta s s ium chloride to  t he  
bra in  cor tex  f rom p h o s p h a m i d o n e - t r e a t e d  ra t s  br ings 
abou t  a s t ronger  s t imula t ion  of the  resp i ra t ion  rate.  The 
increase of respi ra t ion  a u g m e n t e d  as_ the  dose of phos-  
p h a m i d o n e  was increased,  amoun t ing  to  more  t h a n  100~o 
a t  a dose of 30 mg/kg.  

I t  is t hus  obvious  t h a t  in p h o s p h a m i d o n e - t r e a t e d  ra ts  
the  resp i ra t ion  of b ra in  cor tex  is much  more  sensi t ive to  
the  s t imu lan t  ac t ion of po tas s ium chloride t h a n  in normal  
animals.  I t  is in teres t ing,  however ,  t h a t  t he  addi t ion  of 
t he  same concen t ra t ion  of po ta s s ium chloride to  t he  bra in  
cor tex  t a k e n  f rom animals  poisoned w i t h  equi toxic  doses 
of pa r aoxon  and T E P P  has  no t  such an effect.  The t rue  
na tu re  of these  differences is no t  qui te  clear. I t  is pos- 
sible, however ,  t h a t  t h e  effect  of p h o s p h a m i d o n e  on the  
chemical ly  s t imula ted  cellular resp i ra t ion  is due to  some 
of i ts  metabol i tes ,  since in concen t ra t ions  of 10 .6 to  10-~M 
p h o s p h a m i d o n e  has  no influence on the  ra te  of oxygen  
up take  in cort ical  slices s t imula ted  by  po ta s s ium chloride. 

In vitro effect of potassium ions on the respiration of cerebral cortex 
of rats poisoned with some organophosphates 

Orgamo- (mg/kg) KC1 QOa* Change 
phosphate (mM) of normal 

(%) 

None - - 19.2 -4- 1.3 (25) - 
- 1.0 23.9 ~ 1.1 (35) + 24 b 

Phosphamidone 15 - 12.5 q- 0.3 (10) -- 34 b 
15 1.0 28.5 ~ 1.5 (8) + 48 b 
30 - 11.4 • 0.4 (14) -- 40 b 
30 1.0 37.2 4- 3.7 (6) + 93 b 

Paraoxon 0.25 - 18.7 ~: 1.7 (8) + 2 
0.25 1.0 17.3 4- 1.6 (4) -- 9 
0.5 - 21.5 4- 1.7 (6) + 11 
0.5 1.0 20.5 4- 3.4 (4) + 6 

TEPP 0.5 - 21.8 4- 2.4 (5) + 13 
0.5 1.0 17.8 4- 1.7 (4) -- 7 
1.0 - 12.4 4- 1.8 (5) -- 35b 
1.0 1.0 17.1 4- 1.3 (4) -- 10 

Qo 2 = btl O2/h/mg dry weight of tissue (mean -4- S.E.); the figures 
in parentheses indicate the number of rats. b p < 0.05. 

Rdsumd. Chez le ra t  in toxiqu6 par  des doses 16thales 
de phosphamidone ,  la c o n s o m m a t i o n  in v i t ro  d'oxyg@ne 
des t r anches  du cor tex  c@r@bral st imul6es pa r  KC1 est  
plus 61ev6e que celles des t6moins  ou des ra t s  in toxiqu6s 
au pa raoxon  ou au T E P P .  
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