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l~ig. 1. NOntrollkultur mit sehr ausgepr~igter SDH-AktivJtiit, × 700. 
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Fig. 2. Mit Hepatitis-inlectiosa-Virus infizierte Kultur, die keine 
SDH-Aktivitiit aufweist, × 700. 

beObachtet, w/~hrend sich die vo l l kommene  Inhibie-  
rung erst am  E n d e  des 3. Tages nach  der  Inf iz ierung Zeigte. 

AuI Grund dieser Ergebnisse  kann  m a n  annehmen,  
d ass die H e m m u n g  der  S D H - A k t i v i t i t t  n icht  in d i r ek tem 
~ns~ammenhang mi t  der  Biosynthese  des Virus  s teht .  

"uerseits haben  die e lek t ronenopt i schen  Unte r suchun-  
~ i t  erwiesen ~, dass in den  v o n  Viren inf iz ier ten Zellen die 

°choadrien t iefgehende Vergnderungen  erleiden. Es 
~t  a.!so wahrscheinl ich,  dass die E n z y m i n a k t i v i e r u n g  den 
is.~randerungen im Mi tochondr ia lappara t  zuzuschreiben 
. t. Da die mikroskopischen zy topa thogenen  Ef fek te  der  
Virusinfektion erst  6 Tage nach  der  Inf iz ierung fest e 
Stellt . ~ . . - g - 
d- _ Werden kOnnen, ast es ftir die Irt ihzmtige E r k e n n u n g  
h ~r Virusinfekt ion yon  besonderem Interesse,  das Ver-  

alteu der S D H - A k t i v i t ~ t  zu untersuchen.  

Summary. The inh ib i to ry  act ion of Hepatitis in/ectiosa 
Vir~s on the S D H  ac t iv i ty  of Det ro i t -6  (VA) cell  l ines 

invest igated.  The  full  inhibi t ion  of the  S D H  a c t i v i t y  
.place a t  the  end of the  th i rd  day  af te r  the  infection.  

s th~s phenomenon  precedes the  cy topa thogene t i c  effect  

of viral  infect ion,  i t  m a y  be of some help  in the  ear ly  de- 
tec t ion  of the  infection.  
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A POlypeptide Antibacterial Agent Isolated f r o m  

T r i c h o d e r m a  v i r i de  

Antibiotic U 2 ~ 2 ~  was discovered in the  cul ture  b ro th  
%~me fungus Trichoderma viride. Fermen ta t ions  were 
di:'_'uUeted under  submerged cul ture  condi t ions  in a me-  
, u r n  Containing b lack  straT) molasses 20 ~/1' dex t r in  
co g~; fish meal,  15 g/ l ;  Pha rm amed ia '  (Trader's Oil Mili 
• t "  ~'ort Wor th  Texas~ 15 g / l '  and t ap  wa te r  to make  1 1 
st*_~e.,f!nal p H  of ' th is  m e d i u m ' w a s  adjus ted  to 6.8 pr ior  to 
bi:~Ulz.ation. Ant ib io t ic  t i ters  were measured  by  a micro- 
t~ )  °gmal disc-plate assay similar  to the  one described by  
T"# I~A et  al. x, using Sarcina lutea as the  tes t  organism. 
ti ~e tog dose-response curve  was l inear  ove r  a concentra-  
u~ a . range  f rom 1-5 mg  U-22324]ml. P e a k  t i ters  were 
a:,Ually obta ined af te r  4-5 days '  incuba t ion  a t  25 °C and 
"~uUated to 8-10 mg/ml.  This  represents  an unusual ly  

high yield for a single pept ide  to be synthes ized by  a 
microorganism.  

Ant ib io t ic  U-22324 wa~ isolated f rom a 1600 ml  a l iquot  
of f i l tered f e rmen ta t ion  b ro th  by  prec ip i ta t ion  of the  ac- 
t ive  mater ia l  a t  p H  4.6. The  prec ip i ta te  was collected 
wi th  the  aid of 1% (w]v) of Celite and the  f i l ter  cake ex- 
t r ac ted  wi th  400 ml  of acetone.  An oil, recovered  by  re- 
mova l  of the  acetone a t  30 °C, crys ta l l ized upon  refrigera-  
t ion.  This  crude mater ia l  (2.7 g) was purif ied b y  dissolving 
i t  in a m i n i m u m  a m o u n t  of absolute  e thano l  a t  room 
tempera tu re ,  t r e a t m e n t  wi th  200 mg  of charcoal  (Darco 
G60), concen t ra t ion  to 25 ml, and the  slow add i t ion  of 

1 L. J. HANKA, D. J. MAsoN, and W. T. SOKOLSKI, Antibiotics 
Chemother. I1,123 (1961), 
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25 ml  d i e thy l  e t h e r  to  i nc ip i en t  c rys ta l l i za t ion .  Af t e r  
f i l t r a t ion  a n d  d r y i n g  t he  wh i t e  c rys ta l s  weighed  1.7 g. 

The  a n t i b i o t i c  e x h i b i t s  a s ingle p K a '  v a l u e  a t  5.5, 
t i t r a t i n g  as a n  acid,  which ,  t o g e t h e r  w i t h  t he  f ac t  t h a t  i t  
does n o t  r eac t  w i t h  n i n h y d r i n ,  i nd ica t e s  i t  is a cyclic pep-  
t ide.  I t  exh ib i t s  no a b s o r p t i o n  a b o v e  220 n m  and  con t a in s  
no  sulfur .  

Ana lys i s  of a n  h y d r o l y s a t e  of t h e  a n t i b i o t i c  in  a Beck-  
m a n  Spinco a u t o m a t i c  a m i n o  acid a n a l y z e r  ~ showed  i t  to  
h a v e  t h e  fol lowing c o m p o s i t i o n :  (Glu).~(Pro),(Gly)x(Ala),- 
(Val)~(Leu), and  a n  u n k n o w n  a m i n o  acid  w h i c h  em erged  
a t  t h e  pos i t i on  o rd ina r i l y  occupied  b y  cys te ine .  A m i d e  
n i t r o g e n  ana lys i s  i n d i c a t e d  t h a t  2 of t h e  g l u t a m i c  acid 
res idues  were p r e s e n t  in  t h e i r  a m i d e  form.  Suf f ic ien t  
m a t e r i a l  (2.5 g) was  t h e n  h y d r o l y z e d  to  p e r m i t  i so la t ion  
of t h e  i n d i v i d u a l  a m i n o  acids in  l a rger  quan t i t i e s .  T h e  
p rocedure  of HIRS e t  al. ~ was used  for  t h i s  purpose .  E a c h  

"Fable I. In vitro antibacterial activity of antibiotic U-22324 in brain 
heart infusion broth 

Test Minimal 
organism inhibitory 

concentration 
Itg/ml 

E. coli ATCC-26 > 1000 
K. pneumoniae PCI-602 > 1000 
P. vulgaris ATCC-8427 ~> 1000 
Ps, aeruginosa ATCC-9027 > 1000 
S. paralyphi UC-263 > 1000 
S. pulloru~n MSDH-75 > 1000 
S. typhosa UC-215 > 1000 
S. aureus UC-76 62.5 
S. aureus UC-70 125 
S. ]aeealis ATCC-6057 31 
S. hemolyl{cus C-203 31 
S. viridans UC-155 31 

Table II. In vitro antifungal activity of antibiotic U-22324 in Agar 
dilution test 

Test Minimal 
organisms inhibitory 

concentration 
/~g/ml 

Nocardia asteroides 1000 
Blastomyees dermatitidis l O0 
Coecidioides {ram#is 1000 
Geotrichum sp. > 1000 
H ormodendr um eompaclum 1000 
Cryp~ococcus neolormans > 1000 
H istoplasma capsuIalum 1000 
Sporotrichum schenckii > 1000 
Monosporium apiospermum > 1000 
Trichophyton rubrum > 1000 
Trickophyton interdigilale > 1000 
Candida aIbicans > 1000 
Trichophyton violaceum > 1000 
Trichophyton asteroides > 1000 
Trichophyton mentagrophyles UC-4797 ~> 1000 
Trichophyton mentagrophytes UC-4860 1000 

The antifungal tests were done on agar plates. Different cortcen- 
trations (1000, 100, I0 or 1 #g/ml) of the antibiotic were dissolved 
in the agar and the plates were inoculated by the cross-streak tech- 
nique. Results are expressed as the minimal inhibitory concentration 
of antibiotic yielding total inhibition of fungal growth. Endomyein 
inhibits these organisms at 1 or 10 #g/ml. 

Specialia EXPERIENTIA 23/2 

Of t h e  a m i n o  acids was o b t a i n e d  in c rys ta l l ine  form a ~d 
in a p p r o x i m a t e l y  70% yield  b a s e d  u p o n  t he  t o t a l  quantl" 
t a t i v e  n i n h y d r i n  m e t h o d  used  to  loca te  t h e  va r ious  fraC" 
tions*. 

T h e  u n k n o w n  c o n s t i t u e n t  a m i n o  acid was ident i f ied bY 
I R -  and  N M R - s p e c t r o s c o p y  as 2 - m e t h y l a l a n i n e  (or a" 
a m i n o  i s o b u t y r i c  acid).  8 M  are  p r e s e n t  pe r  M of poly" 
pep t ide .  To ou r  knowledge  t h i s  a m i n o  ac id  ha s  bee~ 
i so la ted  on ly  once  before  6, a n d  f rom an  an t ib io t i c ,  positive 
i den t i f i c a t i on  of t he  o t h e r  a m i n o  acids was ob ta ined  bY 
c o m p a r i s o n  of t h e i r  I R - s p e c t r a  w i t h  a u t h e n t i c  sample~ 
T h e  op t i ca l  ac t iv i t i e s  of t h e  a m i n o  acids were  determitle 
a n d  all  t h e  ac t ive  ones  p r o v e d  to  h a v e  t h e  L-eonfigurati0~" 
A cyclic p o l y p e p t i d e  w i t h  t h e  compos i t i on  (GluN),(GIu)(  
(Pro)2(Gly)1(Ala)2(Dimethyl  ala)8)(Val)z(Leu)l  has  the 
t heo re t i ca l  e l e m e n t a r y  c o m p o s i t i o n  for  Cs~H~s~N2~O2s°~ 
C, 54,90; H,  7.68; N, 16.6. F o u n d :  C, 54.89; H,  7.74; ~ 
15.7. Whi l e  t h e  obse rved  n i t r o g e n  va lue  is more  in accoru 
w i th  N20, wh ich  would  ind ica t e  a single g l u t a m i n e  rest dge' 
d i r ec t  a m i d e  n i t r o g e n  ana lys i s  y ie lded  1 .43% ; t h e o r y  {or 
2 g l u t a m i n e  res idues,  1 .58%. 

The  in v i t ro  a n t i b a c t e r i a l  s p e c t r u m  of antibiotic 
U-22324 (Table  I) ind ica tes  t h a t  t he  c o m p o u n d  inhibits 
G+ b a c t e r i a  exc lus ive ly  w h e n  t e s t ed  in t h e  2-fold brottl 
d i l u t ion  assay  6. 

The  m a x i m u m  t o l e r a t e d  dose of U-22324 in mice  was 
40 m g / k g / d a y  w h e n  a d m i n i s t e r e d  s.c. a n d  80 mg/kg /d~ .  
oral ly .  The  a n t i b i o t i c  was  i nac t i ve  in mice exper imental ly  
in fec ted  w i t h  S. hemolyt icus w h e n  a d m i n i s t e r e d  s.c. a t  the 
m a x i m u m  t o l e r a t e d  dose. No b lood  levels  were  demOtV 
s t r a t e d  in mice  dosed s.c. w i th  80 m g / k g  as d e t e r m i n e d  JoY 
t h e  m e t h o d  of LEWIS e t  al.". 

Of 14 p a t h o g e n i c  fungi  t e s t e d  in  vi t ro ,  t h e  an t ib io t i c  i~" 
h i b i t e d  Blastomyces dermatgtis a t  a c o n c e n t r a t i o n  of 100 
# g / m l  and  Nocardia  asteroides, Hormodendrum compactU~' 
His top lasma capsulatum,  Tr ichophyton mentagrophyteS~ 
UC-4800 a n d  Coccidioides immi t i s  a t  c o n c e n t r a t i o n s  0* 
1000 p g / m l  as s h o w n  in T a b l e  I I .  

A n t i b i o t i c  U-22324 decreases  t he  surface  t ens ion  of 
w a t e r  ex t ens ive ly  and  migh t ,  the re fore ,  h a v e  some utility 
as a de t e rgen t .  A so lu t ion  c o n t a i n i n g  100 p g / m l  of tBe 
a n t i b i o t i c  in  de ion ized  w a t e r  h a d  a ° su r f ace  t ens ion  o{ 
41.6 d y n e s / c m  a t  25 °C as c o m p a r e d  to  71.8 d y n e s / c a  for 
de ionized  w a t e r  a n d  52.7 d y n e s / c m  for  a 100 ~g /ml  soN" 
t i on  of s o d i u m  l au ry l  su l fa te  (Duponol )  r e spec t ive lyL  

Zusammen[assung .  A n t i b i o t i k u m  U-22324 is t  e in  zykli" 
sches  Pep t id ,  das  aus  Kul tu r f l i i s s igke i t  v o n  Trichoderr~a 
viride i sol ier t  wurde .  Das  P e p t i d  h a t  die Aminos~ure~" 
z u s a m m e n s e t z u n g  (GluN)2 (Glu)l  (Pro) ,  (Gly)l(Ala)2(Di" 
m e t h y l  ala)8 (Val)2 (Leu)v  
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