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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 .  
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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) 
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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).  
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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 
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an t i s e rum when  over layered  wi th  ant i serum-agar .  In  th is  
inves t iga t ion  we a t t e m p t e d  to  character ize  fu r the r  t he  
he te rogene i ty  of pur i f ied en te ro tox in  C~. 

Materials and methods. Ente ro tox in  C 2 was puri f ied by  a 
new m e t h o d  employ ing  Q A E - S e p h a d e x  (to be publ ished)  
and sub jec ted  to  disc-gel e lect rophoresis  a t  p H  4.5. The 
gels were p repa red  according to REISFIELD et al. ~ except  
t h a t  ti le Bis/acrylamide m o n o m e r  weigh t  ra t io  was 
increased to  1:30 (3). Small  pore  gel concen t ra t ion  was 
var ied f rom 3.7 to 10%, and  the  Bis/acrylamide ra t io  
was kep t  cons t an t  by  the  m e t h o d  of HEDRmK and  SMITI~ 3. 
E n t e r o t o x i n  C~ was t race- labeled wi th  l~aI using lacto- 
peroxidase  (CalBiochem) and  H202 according to THOR~LL 
and  JOHANSSON 4. To r emove  remain ing  unreac ted  iodine 

and  lac toperoxidase ,  the  labelled tox in  (10 ~zg) was 
f i l tered t h ro u g h  a co lumn of Sephadex  G-100. Isoelectr ic  
focusing was pe r fo rmed  in a L K B  8102/440 ml co lumn 5. 
W h e n  isoelectric po in t s  were de t e rmined  in t he  presence  
of urea, wa te r  was replaced by  6 M urea-0.01 M di- 
th io thre i to l ,  which  was passed  t h ro u g h  a mixed-bed  ion- 
exchange  resin before filling the  column. A correct ion of 
0.42 pI-t uni t  was appl ied  to the  a p p a r e n t  isoelectric 
po in t s  for the  effect  of 6 M urea  on measured  p H  6. 
Immunologica l  r eac t iv i ty  was de t e rmined  by  sol id-phase 
r ad io immunoassay  ~, 8. 

Results and discussion. W h e n  electrophoresis  was  
pe r fo rmed  according to the  m e t h o d  of HEDRmK and  
SMITH 3, a p lo t  of t he  logar i thm of the  re la t ive  mobi l i ty  
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Fig. 1. Polyacrylamide gel electrophoresis of enterotoxin C 2. About 
40 [xg of toxin applied on 7.5G acrylamide in/~-alanine-aeetic acid 
buffer, pH 4.5. 
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Fig. 2. The effect of different gel concentrations on th e mobility of 
enterotoxin C 2 fractions. 
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(log R,,) versus  gel concen t r a t ion  for t he  2 bands  of 
en t e ro tox in  C2 (Figure 1) gave parallel  l ines (Figure 2). 
The regression l ines were ca lcula ted  on a SCM M a r c h a n t  
desk calcula tor  1016 PR.  Paral le l  l ines show t h a t  the  
2 bands  have  the  same size and  therefore  exh ib i t  the  same 
r e t a rda t i on  coefficient,  b u t  differ in charge a. 
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Fig. 3. Isoelectric focusing of ~SI-enterotoxin Ce (46 ~zCi/[xg; 0.6 
atom/molecule) using LKB carrier ampholytes with isoelectrie point 
values between pH 3 and 10. 140 3.0-ml fractions were collected and 
analyzed for radioactivity (Q) in a y-ray spectrometer, and for pH 
(broken line) at room temperature. 

T h e  he te rogene i ty  of en t e ro tox in  C~ was cor robora ted  
by  isoelectric focusing 9. The tox in  can be t race- label led 
w i t h  rad ioac t ive  iodine t h e r e b y  p rov id ing  for sensi t ive  
de tec t ion  of en te ro tox in  in t he  e lectrofocusing pa t t e rn .  
As shown in Figure  3, a sharp  peak  focused a t  p H  5.73, 
among  several  o the r  peaks  in a p H  range  be tween  5.0 and  
7.0. E a c h  of t he  f rac t ions  t e s t ed  showed good b ind ing  to  
sol id-phase an t ibody ,  as compared  wi th  unf rac t iona ted  
en t e ro tox in  C~ (Table). Also, each isoelectric c o m p o n e n t  
of en te ro tox in  C~ (peaks I, II ,  and I I I  shown in Figure  3) 
was c h r o m a t o g r a p h e d  in a Sephadex  G-75 column,  and 
e luted wi th  the  same Ka, (0.37) as un f rac t iona ted  entero-  
tox in  C2, ind ica t ing  t h a t  en te ro tox in  C~ had  no t  fo rmed  
s table  aggregates  or immunologica l ly  act ive  f r agmen t s  
dur ing  electrofocusing.  In  6 M urea-0.01 M di thio-  
thre i to l  an essent ia l ly  s imilar  isoelectric spec t rum was  
ob ta ined  (figure no t  shown).  W h e n  a correct ion 6 was 
made  for t h e  effect  of 6 M urea  on measu red  pH,  no 
var ia t ion  in isoelectric po in t  due to  the  presence  of 6 M 
urea was observed  wi th  labelled toxin.  Therefore,  the  
isoelectrie he te rogene i ty  of en te ro tox in  C~ does no t  resul t  
f rom c o n f o r m a t i o n - d e p e n d e n t  var ia t ions  in t he  dissocia- 
t ion  of acidic and  basic side chains  of the  p ro te in  molecule.  
I t  seems l ikely t h a t  these  differences  occur due to  toss of 
pa r t i cu la r  amide  groups  in the  p ro te in  as has  been  
d e m o n s t r a t e d  for en te ro tox in  13 (note c i ted in ~~ n) and  
C 1 (L. SP~RO, p r iva te  communica t i on  ci ted inl~). See 
also WILLIAMSON et  al. ~3. 

Rdsumd. L'h6t6rog6n6it6 de l ' en t6ro toxine  C 2 d ' un  
s t aphy locoque  pa r  61ectrophor6se ell gel po lyac ry lamide  
est  reli6e ~ la pr6sence d ' i somers  de charge diff6rente.  

S. STAVRIC, I-I. ROBF.RN and N. DICKtE 14 

Binding of various fractions obtained by isoelectric focusing of 
~25I-enterotoxin C 2 to enterotoxin C 2 antibody 

Components pI Counts per min ~ Counts per min 
added bound (%) 

Food Directorate, Health Protection Branch, 
Department of Health and Wel/are, Tunney's Pasture, 
Ottawa (Ontario K I A  OL2, Canada), 2 September 7974. 

I 6.13 3,342 37.5 
8,719 28.5 

II 5.73 15,658 15.7 
38.796 12.3 

III 5.45 18,100 17.3 
38,370 13.1 

Unfractionated 9,016 18.7 
33,480 10.7 

A portion from each of the fractions (I, II, III, of Figure 3) con- 
taining peak radioactivity was added to antibody-coated polystyrene 
tubes. 
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Stud ie s  on  the  Adapt ive  N a t u r e  of Ce l lu lo ly t ic  E n z y m e  f r o m  C h a e t o m i u m  a u r e u m  Chivers  

A few microorganisms1,  : have  been repor ted  to 
p roduce  cellulolytic enzyme adap t ive ly ;  bu t  in fo rmat ion  
on the  na tu re  of cellulase p roduced  by  Chaetomium spp. 
is still lacking. Chaetomium aureum was therefore  t es ted  
for t he  na tu re  of cellulase it p roduces  w i th  a v iew to 
explor ing the  poss ibi l i ty  of using the  cellulolytic charac te r  
as a marke r  in genet ic  inves t iga t ions  3. The cul ture  
m e d i u m  used in t he  expe r imen t  was modif ied  Czapek- 
Dox  4 ad jus t ed  to p H  6.5 before steri l izat ion.  Ster i l izat ion 

was  done  at  10 lbs pressure  for 20 min.  Glucose, cellulose 
and  combina t ion  of cellulose and glucose, in the  propor-  
t ion  of 1.5% each, were used as t he  carbon  source. The 
m e d i u m  hav ing  only the  inorganic chemicals  was con- 
s idered as the control medium. Determination of cellulase 
activity was done qualitatively by depth of clearing 5 and 
quantitatively by estimation of reducing sugars 6-s. For 
qualitative test stab was made with i0 ml of solid 
medium having 1.5% purified agar 9 in each culture 


