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Table III. Influence of glucose and nitrogen sources on acylase biosynthesis 
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Glucose concentration (%) 6-APA production (%) Nitrogen source (5 g/l) 6-APA prodt~ction (%) 

0 100 
0.05 95 
0.10 100 
0.15 110 
0.25 105 

Tryptone 100 
Peptone 100 
Neopeptone 120 
Casamino acids 100 
Proteose peptone 100 
Vitamin-free easamino acids 100 
Casitone 100 
(NH4)~SO a 100 

and  charac te r ized  11-2~ and  a general  p ic ture  of the i r  
subs t r a t e  specif ic i ty  is still diff icul t  to indica te  2x. 

In  order  to  f ind some indica t ions  abou t  t he  metabol ic  
func t ion  of this  acylase, E. aroideae was grown in d i f ferent  
media.  According to  GOTOVTSEVA 22 acylase b iosynthes i s  
by  bac te r ia  depends  on the  t r y p t o p h a n e  con t en t  of the  
g rowth  medium.  The following basal  med ium was used 
for t he  g rowth  of t he  organism:  casamino  acids 5 g; 
beef ex t r ac t  7 g; glucose 1 g; s econda ry  po t a s s ium 
p h o s p h a t e  1 g; wa te r  1 1. (pH 7.0) DL- t ryp tophane  
was added  a t  concen t ra t ions  of 0.001, 0.01, 0.05 and  
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0.1%. After  48 h a t  28 ~ ul t rasonic  ex t rac t s  of the  grown 
ceils were p repa red  and  checked for acylase act iv i ty .  The 
resul ts  ob ta ined  are summar ized  in Table  II .  I t  is clear 
t h a t  the  in t roduc t ion  of t r y p t o p h a n e  in the  g rowth  
m e d i u m  has no influence on the  acylase ac t iv i ty  in th is  
case. 

The influence of glucose and  di f ferent  n i t rogen  sources 
on the  p roduc t ion  of the  acylase was de t e rmined  in the  
same way. The resul ts  are summar i zed  in Table I I I .  The 
presence  or absence of glucose has no appreciable  influence 
on the  acylase biosynthesis .  All n i t rogen sources tes ted,  
behave  in the  same way  as t ryp tone .  Only neopep tone  
shows a sl ight s t imu la to ry  effect.  F r o m  these  results  it  
can be concluded t h a t  the  penicil l in V-acylase,  p resen t  in 
Erwinia aroideae cells is a cons t i tu t ive  enzyme.  

This penicil l in acylase presen ts  proper t ies  ab e r r an t  
f rom the  classical penicil l in acylases 23 I t  is surely no t  a 
real 'bacter ia l '  acylase and canno t  be classified as a 
typ ica l  ' fungal '  acylase. Indeed ,  its subs t ra te  spec t rum 
and  its p H  o p t i m u m  are quite  unusual .  

However ,  dur ing this  work  was in progress  a raising 
n u m b e r  of microbial  penicill in acylases have  been  de- 
scr ibed differing in m a n y  aspects  f rom the  classical 
types  5,10,1~, 21, 24. 

Rdsumd. Une p6nicilline V-acylase intracellulaire,  
p rodu i te  par  une souche Erwinia aroideae a 6t6 purifi6e et  
caract6ris6e. Cette  enzyme pr6sente  des propri6t6s 
diff6rentes des penicil l ine-acylases classiques. 

E. J.  VANDAMME and J. P. VOLTS 

Laboratory o/General and Industrial Microbiology, 
University o/Gent, Coupure 533, B 9000 Gent 
(Belgium), 29 August 1974. 

I n h i b i t o r s  of  P r o s t a g l a n d i n  C a t a b o l i s m .  I.  D i f f e r e n t i a l  S e n s i t i v i t y  of  9 - P G D H ,  1 3 - P G R  
and  1 5 - P G D H  to  L o w  C o n c e n t r a t i o n s  of I n d o m e t h a c i n  

Since the  f i rs t  r epor t s  t h a t  p ros t ag land in  b iosynthes is  
could be inh ib i t ed  by  aspir in-l ike drugs 1-5, considerable  
a t t en t i on  has been  d i rec ted  towards  t he  use of these  
compounds  in explor ing the  possible  role of p ros tag land ins  
in t he  m a i n t e n a n c e  of body  homeostas is .  For  example ,  
t h r o u g h  the  use of these  drugs p ros tag land ins  have  been  
impl i ca ted  in t he  m a i n t e n a n c e  of smoo th  muscle  tone  6, 7, 

as med ia to r s  in neuro t ransmiss ion  8-10, in au toregula t ion  
of renal  blood flow lI-la and  in u ter ine  cont rac t i l i ty  14-16. 

I n d o m e t h a c i n  has  been  considered as a p o t e n t  selective 
blocker  of p ros t ag land in  b iosynthes is  b o t h  in in vivo and  
in v i t ro  sys tems.  In  th is  repor t ,  t he  f i rs t  of a series in 
which we describe the  inh ib i to ry  effect  of cer ta in  drugs on 
the  ca tabol i sm of pros taglandins ,  we d e m o n s t r a t e  t h a t  



144 Specialia J~XPERIEN'TIA 31/2 

indomethac in  a t  concen t ra t ions  known to inhibi t  p ros ta -  
g landin biosynthesis ,  also inhibi ts  to  d i f ferent  degrees, 
each of th ree  PG catabol iz ing enzymes  recent ly  shown to  
occur in the  adul t  r a t  k idney tT. 

Materials  and methods. Kidneys  (approx. 0.90 g) f rom 
male Wis ta r  ra ts  (200-250 g) were removed,  freed f rom 
sur rounding  capsule,  opened and washed  tho rough ly  wi th  
ice-cold 0.05 M KH2PO4-NaOH (pH 7.4) buffer.  The 
t issue was homogenized  in 20 volumes buffer  (Polytron,  
top  speed, 10 sec, 0~ The incuba t ion  sys t em conta ined  
homogena te  (0.5 ml, approx.  8 mg protein),  9fl-3Ht-PGF2~ 
(2.2 • 106 dpm,  S.A. 9.26 el /mole)  to  measure  15-PGDH 
and 13-PGR act ivi t ies  or 3H~-I5KD-PGF2~ (0.25x106 
d p m  S.A. 125 Ci/mole) to  measure  9 -PGDH ac t iv i ty  17, 
NAD+ (final concen t ra t ion  4 mM)  and  indomethac in  
(25 ~zl of a solut ion rang ing  f rom 0-1 mg/mI  in buffer  
previous ly  hea ted  to 80 ~ to  dissolve the  indomethacin) .  
Incuba t ions  w i th  PGF2= lasted 10 K i n  at  30 ~ while wi th  
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Fig. 1. Response of 9-PGDH, 13-PGR and 15-PGDH present in 
in adult rat kidney homogenates to increasing concentrations of 
indomethacin. Incubation system contained tracer prostaglandin, 
homogenate (0.5 ml, approx. 8 mg protein), NAD + (4 mM final 
concentration) and indomethaein. Each point represents a separate 
experiment. �9169 9-PGDH; [Z--D, 13-PGR; O--Q, 15-PGDH. 

15KD-PGF2~ 2.5 min  at  30~ Incuba t ions  were te rmi-  
na ted  wi th  5 volumes of absolute  e thanol .  After  centr if-  
ugation,  the  resul t ing s u p e r n a t a n t  was t r ans fe r red  and 
evapora ted  to comple te  dryness  in vaeuo. The residue was 
resuspended  in 5 ml  e thanol  and  al iquots  were assayed 
bo th  for to ta l  r ad ioac t iv i ty  in a l iquid scint i l lat ion 
s p e c t r o p h o t o m e t e r  (Beckman LS-255) and for radioact ive  
p roduc t s  by  th in  layer  r a d i o c h r o m a t o g r a p h y  as previ-  
ously descr ibed ts. 

Results.  The inh ib i to ry  effect  of increasing concent ra-  
t ions  of i ndomethac in  on 9-PGDH,  13-PGR and 15-PGDH 
is shown in Figure 1. The order  of sens i t iv i ty  of these 
enzymes  to  i ndome thac in  is 9 -PG D H  > 13-PGR > 15- 
PGDH.  Concent ra t ions  of i ndomethac in  required to 
produce  50% inhibi t ion were app rox ima te ly  2 Fg/ml 
for 9 -PGDH;  10 Fg/ml for 13-PGR;  50 vg/ml for 
15-PGDH. Thus a t  low concen t ra t ions  of indomethac in ,  
selective b lockade of the  t r ans fo rma t ion  of the  F me tab-  
olites into the  E metabol i tes  is achieved (see Figure 2). 
This should result  in the  accumula t ion  of 15-keto-13, 14- 
d ihydro  metabol i tes  (E and  F). At  med i u m concent ra-  
t ions 15-keto metabo l i t es  should accumula te  as a con- 
sequence of 13-PGR blockade while a t  h igh concent ra t ions  
of i ndomethac in  the  p r i ma ry  pros tag land ins  should have  
a longer life t ime t h e r eb y  eliciting a long last ing biological 
effect  since b o t h  b iosynthes is  and  ca tabol i sm are blocked. 
Al though  the  la t t e r  effect is likely no t  appl icable  for 
considera t ion  dur ing the rapeu t i c  admin i s t r a t i on  of the  
drug since such high concen t ra t ions  are not  normal ly  
found in h u m a n  p lasma 19 i t  could con t r ibu te  s ignif icant ly  
to effects observed in vi t ro  in whole t issue prepara t ions .  

These f indings d e m o n s t r a t e  t h a t  p ros tag land in  ca tab-  
olism is subjec t  to inhib i t ion  by  indomethac in  in vi t ro  
and t h a t  the  first  th ree  enzymes  in the  complex  catabol ic  
p a t h w a y  have  d i f ferent  sensi t ivi t ies  to th is  drug. In  vivo a 
similar b lockade m a y  occur because the  concen t ra t ion  
range required to block ca tabol i sm in vi t ro  (at least  for 
9 -PGDH and 13-PGR) lies wi th in  the  range found in 
h u m a n  p lasma  af ter  admin i s t r a t ion  of th is  drug  ~9. Because 
a mul t ip l ic i ty  of s teps  exist  in the  ca tabol ism of prosta-  
glandins and  blockade by  th is  drug can take  place a t  
several  of these  steps, the  comple te  profile of ca tabol i tes  

Arachidonic acid 

PG, E 2 ~  POF2~ 
15-PGOH J k / 115-PGDH 
- ~ Indomethacin / " 

T f 
15K-PGE2 ~ ~ 5  K-PGF2~ 

9-PGDH 
15 KD-PGE2 ' 15KD-PGF2 a 

Fig. 2. Scheme of prostaglandin biosynthesis and catabolism showing 
sites of inhibition by indomethaein. Effectiveness of inhibition is 
represented by bars of varying width. 15K = 15-keto; 15KD = 15- 
keto-13,14-dihydro. 
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ough t  to  be measured  in biological fluids r a the r  t h a n  the  
ma jo r  u r inary  metabo t i t e  alone before conclusions can be 
d rawn  whe the r  a drug  inhibi ts  only p ros t ag land in  bio- 
synthes is  or ca tabol i sm or  both .  We  are p resen t ly  explor-  
ing th is  more  comple te  approach  towards  the  effect of 
drugs on the  PG sys t em wi th  several  o ther  compounds  
which we have  found to  inh ib i t  p ros t ag land in  ca tab-  
olism s0, ~1. 

Zusammen/assung. Es zeigt sich, dass  jedes der 3 
E n zy me ,  die den  A b b a u  yon Pros tag land in  in den Nieren 
e rwachsener  R a t t e n  verursachen,  durch  schwache  Kon-  
zen t r a t i onen  yon I n d o m e t h a c i n  in s t e igendem Ausmass  
inhibier t  werden k6nnen :  9 - P G D H  > 13-PGR > 15- 
P G D H .  

C. PAcE-ASClAK and S. COL]E 
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Ident i f i ca t ion  of P r e c o c c i n e l l i n  in the  Ladybird  Beet le ,  Coleomegil la macula ta  ~-3 

Coccinellid beet les  have  long been  known to  possess 
defensive compounds  associa ted wi th  ' reflex bleeding '4, 
and  the  inves t iga t ion  of several  E u r o p e a n  lady  bugs has  
yielded the  s t ruc tures  of the  specific alkaloidsS-L Like- 
wise, dur ing  an inves t iga t ion  of the  volat i les  of t he  lady  
beetle, Coleomegilla maculata, we have  isolated and  iden- 
t i f ied a delensive  alkaloid,  precoccinellin.  

Isolation procedures. The beet les  were s team-dis t i l led  
for 2 h in an all-glass sys tem,  and  the  dis t i l la te  was 
ex t rac ted  wi th  me thy l ene  chloride. The ex t r ac t  was 
concen t ra t ed  in vacuo and  c h r o m a t o g r a p h e d  by  GLC on a 
20 ft, 1/8 inch O.D. stainless steel  co lumn packed  wi th  
10% SE-30. Column t e m p e r a t u r e  was  160 ~ and carrier 
gas pressure  a t  t he  inlet  was 60 ~. R e t e n t i o n  t ime  of the  
alkaloid was 10 mill. Ik = 1475. The compound  was 
collected f rom a s t r eam spl i t te r  a t t a c h m e n t  on the  gas 
ch roma tograph .  IR-spectrum. The I R - s p e c t r u m  in CCI~ 
included vmax 1020, 1040, 1120, 1130, 1325, 1385, 1450, 
2775, 2860, 2925, 2950 C1V[ -~. 

PMR-spectrum. The P M R - s p e c t r u m  in CC14 showed 
p p m  (~) 0.89, 1.24, 1.38, 1.55, 1.64. 

Mass spectrum m/e. 41 (100), 192 (66), 150 (51), 151 (47), 
55 (47), 42 (44), 137 (34), 136 (32), 164 (28), 67 (26), 
122 (25), 93 (22), 82 (19), 178 (18), 108 (15), 96 (13); 
M+ = 193. Essent ia l ly  the  same as the  precoccinel l in 
isolated by TlJRscu et  al. 5. 

Reactions. H y d ro g en a t i o n  (Pd on charcoal ;  hyd rogen  
under  pressure) - no effect. L i t h i u m a luminum hydr ide  
reduc t ion  - no effect. N a O H  t r e a t m e n t  - no effect. HC1 
t r e a t m e n t  - hydroch lor ide  formed.  

Based on these  expe r imen t s  and on d a t a  p resen ted  by  
TURSCH et al. 6, we propose t h a t  the  c o m p o u n d  isolated 
f rom C. maculata is precoccinel l in:  

I I 

(Dodecahydro-2-methylpyrido[2,1, 6-de] quinolizine) 

1 Coleoptera: Curculionidae. 
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E x t r a c t i o n  of whole beetles wi th  me t h an o l  revealed no 
addi t iona l  alkaloids. The co mp o u n d  is b i t t e r  to  the  tas te ,  
and it is assumed t h a t  it  pe r fo rms  in a defensive  mode as 
do o ther  s imilar  coccinellid alkaloids. 

Zusammen/assung. Isol ierung und  S t ruk tu rzu te i lung  
fiir ein Alkaloid aus Coleomegilla maeulata (Coleoptera:  
Curculionidae).  

R. D. HENSON s, A. C. T~Iorapso~ s, P.A. HgDIN s, 
P. R. I~ICHOLS 9 and W. W. NEEL 9 

United States Department o/Agriculture, Agricultural 
Research Service, Boll Weevil Research Laboratory, 
P. O. Box 5367, Mississippi State 
(Mississippi 39762, USA), 7 August 1974. 

M i c r o h e t e r o g e n e i t y  of  S t a p h y l o c o c c a l  E n t e r o t o x i n  C 2 

Staphylococca l  en te ro tox in  C a be longs_ t9  a closely i sola ted  en t e ro tox in  C~ in a homogeneous  form as judged  
re la ted  group of s imple  pro te ins  t h a t  are causa t ive  agents  by gel f i l t ra t ion,  immunodi f fus ion ,  u l t racent r i fuga t ion ,  
of s taphylococca l  food poisoning.  The tox in  has been  and  N- t e rmina l  amino  acid analysis  (to be pub l i shed  
purif ied to  homogene i ty ,  and  several  of its physica l -  elsewhere).  However ,  disc-gel e lect rophores is  showed 
chemical  p roper t ies  have  been  de termined1.  We also 2 bands  t h a t  fo rmed an i m m u n o p r e c i p i t a t e  w i th  specific 


