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rosae (L.), Acyrthosiphon pisum (Harris) ,  Schizaphis 
graminum (Rondani )  a n d  Aphis gossypii (Glover). Af te r  
SIDDALL'S c o m m u n i c a t i o n  we wonde red  w h e t h e r  also 
gra in  aph ids  possess a n  a l a r m  phe romone ,  and  if so, w h a t  
i ts  s t r uc tu r e  m i g h t  be. 

I n  co l l abora t ion  w i t h  Dr. D. HILLE RIS LAMBERS 
(Aphid  Resea rch  TNO, B e n n e k o m )  we set  up  mass  
cu l tu res  of t he  g ra in  aph ids  Macros@hum (Sitobion) 
avenue F., Rhopalosiphum padi L., Metopolophium 
dirhodum Wlk.  and  of t he  green p e a c h  a p h i d  Myzus 
persicae Sulzer. 

The  gra in  aph ids  were r ea red  on  w h e a t  p l a n t s  a n d  the  
green peach  a p h i d  on  r ad i sh  p l a n t s  a t  t e m p e r a t u r e s  of 
20-25 ~ u n d e r  long d a y  cond i t ions  (18 h l ight) .  

B y  i r r i t a t i n g  t he  insec ts  t h e y  can  all  be  m a d e  to p roduce  
drople t s  f rom t h e i r  cornicles.  Insec t s  of t h e  same  species 
r eac t  to  these  drople t s  b y  w a v i n g  t h e i r  an t ennae ,  cessa t ion 
of sucking  a n d  t a k i n g  to  f l ight .  I n  cross reac t ions  a n  a p h i d  
species reac t s  also to  cornicle  d rop le t s  of a n y  of t he  o the r  
species inves t iga ted .  

The  drople t s  were col lected b y  immers ing  t he  aph ids  in 
hexane .  A b o u t  10 sec a f te r  i m m e r s i o n  the  aph ids  re leased 
t he i r  drople ts .  Us ing  t h i s  m e t h o d  i t  was no t  necessa ry  to 
homogen ize  t he  aphids .  

The  h e x a n e  ex t r ac t s  were biological ly  ac t ive  no t  only  
t owards  t he  co r re spond ing  species, b u t  also in cross 
reac t ions  t owards  t he  o the r  a p h i d  species. C o n c e n t r a t e d  
h e x a n e  e x t r a c t s  were d i rec t ly  sub jec ted  to gas ch roma tog -  
r aphy .  3 d i f fe rent  s t a t i o n a r y  phases  were used, viz. 
5% OV-101, 5% OV-225 a n d  5% OV-17 a t  140~ All 
4 a p h i d  ex t r ac t s  were found  to con t a i n  a c o m p o u n d  h a v i n g  
exac t ly  t he  same  r e t e n t i o n  index  as s y n t h e t i c  f l-farnesene ~ 
(RI  = 1435 on  OV-101;  R I  = 1607 on  OV-225 a n d  
R I  = 1535 Oil OV-17). Gas c h r o m a t o g r a p h i c  f rac t ions  
were col lected b y  cooling cap i l l a ry  t u b e s  w i t h  l iquid  
n i t rogen.  

I n  t he  b ioassay  m e t h o d  descr ibed  b y  BOWERS et  al.3, 
t he  f rac t ions  c o n t a i n i n g  t he  a b o v e - m e n t i o n e d  c o m p o u n d  

were biological ly  ac t ive  t owards  t he  g ra in  aph ids  as well  
as t he  green  peach  aphid .  S imi la r  resul t s  were o b t a i n e d  
w i t h  s y n t h e t i c  fl-farnesene. To elici t  a c o m p a r a b l e  
r e a c t i o n , , s o m e w h a t  less fa rnesene  was  needed  for  R. padi 
and  s o m e w h a t  more  for S. avenue t h a n  for M. dirhodum 
and  M. persicae. 

Samples  of t he  h e x a n e  ex t r ac t s  were also in jec ted  in to  
the  c o m b i n e d  gas c h r o m a t o g r a p h - m a s s  s p e c t r o m e t e r  
L K B  9000 (5% OV-225, 140 ~ 70 eV)~. The  mass  spec t ra  
of t he  a l a rn l  p h e r o m o n e s  of Sitobion avenue, Rhopalosi- 
phum padi, Metopolophium dirhodum and  Myzus persicae 
are iden t ica l  to  t h a t  of #- farnesene (pa ren t  p e a k  M = 204). 
The  resul t s  of t he  gas c h r o m a t o g r a p h y - m a s s  s p e c t r o m e t r y  
are g iven  in Tab le  I. Tab le  I I  s u m m a r i z e s  our  resul t s  and  
those  of KIsLow a n d  EDWARDS 1, and  of BOWERS et  al. 3 

Zusammen]assung. I n  den  Getre idebla t t l /~usen Rhopalo- 
siphum padi, Metopolophium dirhodum u n d  Macros@hum 
(Sitobion) avenae u n d  in der  gr i inen  P f i r s i c h b l a t t l a u s  
Myzus persicae wurde  f l -Farnesen als das  A l a r m p h e r o m o n  
nachgewiesen.  
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Effect of Barbiturate on~Mg++-Dependent ATPase  

A n u m b e r  of subs t ances  exe r t i ng  t h e i r  effect  on t he  
ne rve  t i ssue  also inf luence  t h e  a c t i v i t y  of Mg++-dependen t  
adenos ine  t r i p h o s p h a t a s e  (ATPase)  in  t he  m e m b r a n e  of 
h u m a n  e ry th rocy tes .  Accord ing  to our  p rev ious  observa-  
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The activity of Mg++-dependent ATPase in erythrocytes in the pres- 
ence of barbiturate. The activity is expressed in nmoles P]0.1 ml of 
erythroeytes/1 h of incubation. The left-hand scale is for erythrocytes 
hemolysed by 4 mM ATP (A), the right one for erythrocytes hemo- 
lysed by 4 mM ATP in 0.025% saponin (AS). 

in Human Erythrocytes 

t ions ,  t he  a c t i v i t y  of t h i s  e n z y m e  changes  in t he  presence  
of adrena l ine ,  no rad rena l ine% g lu t ama te ,  a spa r t a t e% 
p y r i d o x i n e  a n d  g a m m a a m i n o b u t y r i c  acid% serotonin ,  
a t rop ine ,  p h y s o s t i g m i n e  and  chlorpromazine~.  The  
coverage  of subs t ances  s tud ied  ha s  been  e x t e n d e d  to 
b a r b i t u r a t e  wh ich  is k n o w n  to  h a v e  suppress ive  effect  on 
cerebra l  cor tex  a n d  re t i cu la r  a c t i v a t i o n  sys tem.  

Materials and methods. Cent r i fuged  f resh h u m a n  e ry th ro -  
cytes  were used t h r o u g h o u t  t he  expe r imen t s ,  hemolyzed  
in 4 m M  A T P  so lu t ion  or 4 m M  A T P  in 0.025% saponin .  
B a r b i t u r a t e  and  buf fe r  were added  to  t h e  hemolysa tes .  
F i n a l  c o n c e n t r a t i o n s  of i n d i v i d u a l  subs t ances  were as 
follows: 1.33 m M  ATP,  0 . 2 M  Tris buf fe r  (trishydroxy- 
m e t h y l a m i n o m e t h a n e )  a t  p H  of 7.4, 2.65 m M  MgC12 and  
5 • 10-4M ouaba in .  I f  added,  f ina l  s apon in  c o n c e n t r a t i o n  
in t he  i n c u b a t i o n  m e d i u m  was 0.008 %, F ina l  b a r b i t u r a t e  
c o n c e n t r a t i o n  is g iven  in results .  The  a c t i v i t y  of Mg++- 
d e p e n d e n t  A T P a s e  was expressed  in  nmoles  of p h o s p h a t e  
(P) sp l i t  f rom the  A T P  added  b y  0.1 ml  of packed  e ry th ro -  
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Erythroeytes Concentration No. of cases Mg~+-dep. ATPase 
of barbiturate 

Control + Barbiturate 

t P 

A 10 mM 5 113.3 252.4 32.26 4.31 <0.02 
A 100 mM 4 115.9 0.0 29.65 3.91 <0.05 
AS 10 mM 5 1272.5 1183.0 35.71 2.51 >0.05 
AS 100 mM 4 1311.2 621.5 100.95 6.83 <0.01 

A, Erythrocytes hemolysed by 4 mM ATP. AS, Erythrocytes hemolysed by 4 mM ATP in 0.025% saponin. 

cytes  u n d e r  g iven  cond i t ions  a f te r  a 1 h incuba t ion .  For  
more  de ta i l s  see our  p rev ious  p a p e r  ~. 13arbital  (5,5- 
d i e t h y l b a r b i t u r i c  acid) suppl ied  b y  S P O F A  was used. 

Results and discussion. The  a c t i v i t y  of Mg++-dependen t  
A T P a s e  in e r y t h r o c y t e s  hemolysed  b y  4 m M  A T P  was 
m e a s u r e d  a f t e r  t he  t r e a t m e n t  w i t h  b a r b i t u r a t e  a t  va r ious  
concen t r a t i ons .  The  mode  of ac t ion  of b a r b i t u r a t e  is 
2-staged.  A t  t h e  f i r s t  s t age  i t  s t i m u l a t e s  t h e  enzyme,  
whereas  a t  t h e  second t h e  e n z y m e  a c t i v i t y  decreases  
w i t h  inc reas ing  b a r b i t u r a t e  c o n c e n t r a t i o n  and  a t  :tOO m M  
b a r b i t u r a t e  c o n c e n t r a t i o n  no ac t i v i t y  was obse rved  in 
a n y  of t he  four  e x p e r i m e n t s  (Figure,  Table) .  W h e n  t he  
e n z y m e  a c t i v i t y  was s t i m u l a t e d  b y  saponin ,  i t  decreased  
fol lowing t he  t r e a t m e n t  w i t h  b a r b i t u r a t e .  Th i s  decrease  
was no t  s t a t i s t i ca l ly  s ign i f ican t  a t  10 m M  c o n c e n t r a t i o n  
of b a r b i t u r a t e ,  b u t  i t  grew w i t h  inc reas ing  c o n c e n t r a t i o n  
of b a r b i t u r a t e  a n d  was g rea tes t  a t  t he  h ighes t  concen t ra -  
t i on  used, i.e. a t  100 m M  (Figure,  Table) .  Fa i r - t - t e s t  was  
used for  s t a t i s t i c a l  e v a l u a t i o n  of t he  results .  

An  increase  ill t h e  a c t i v i t y  of Mg++-dependen t  A T P a s e  
in e r y t h r o c y t e  m e m b r a n e  i nduced  b y  b a r b i t u r a t e  can  be  
a c c o u n t e d  for b y  t he  in te r fe rence  of b a r b i t u r a t e  w i t h  some 
m e m b r a n e  componen t s ,  t h u s  a f fec t ing  t he  l a t ency  of t he  
enzyme.  The  i n h i b i t i n g  ac t ion  of b a r b i t u r a t e  m a y  be due  
to t he  b lockade  of some groups  in t he  e n z y m e  molecule.  

I t  is i n t e r e s t i ng  t h a t  m a n y  subs t ances  in t e r f e r ing  w i t h  
ne rve  ac t ion  also inf luence  t he  a c t i v i t y  of Mg++-dependen t  

A T P a s e  and  some of t h e m  even  affect  shape  of e ry th ro -  
cytes.  13RAASH a n d  ROGAUSCH 5 de t ec t ed  t he  f o r m a t i o n  of 
c r ena t ed  e r y t h r o c y t e  fol lowing the  in jec t ion  of b a r b i t u r a t e  
N e m b u t a l  ill an ima l s ;  t h e  changes  were more  p r o n o u n c e d  
in r a b b i t  e r y t h r o c y t e s  t h a n  in dogs. W h e t h e r  th i s  is due  to  
acc iden ta l  co inc idence  or to  a ce r t a in  r e g u l a r i t y  will  be 
a sub jec t  of f u r t h e r  s tudy .  

Zusammen]assung. Die Aktivi t~i t  de r  Mg++-abh/ ingigen 
A T P a s e  in der  M e m b r a n  m e n s c h l i c h e r  E r y t h r o z y t e n  
Xndert  s ich in A n w e s e n h e i t  yon  B a r b i t u r a t  (Ba rb i t a l  de r  
F i r m a  Spofa). 10 m M  13arb i tura t  s t i m u l i e r t  das  E n z y m ,  
w~ihrend 100 m M  zu e inem Ver lus t  der  e n z y m a t i s c h e n  
Ak t iv i t / i t  f t ihrt .  13el E r y t h r o z y t e n ,  deren  E n z y m  m i t  
Sapon in  s t imu l i e r t  wurde ,  i s t  der  E inf luss  yon  10 m M  
B a r b i t u r a t  s t a t i s t i s ch  n i c h t  s igni f ikant .  100 m M  13arbitu- 
r a t  h a t  eine h e m m e n d e  Wi rkung .  
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Interaction of Polyene Antibiotics and Serum Lipoproteins 

W e  h a v e  shown  p rev ious ly  t h a t  t he  a r o m a t i c  h e p t a e n e  
l evor ine  a n d  t he  n o n - a r o m a t i c  h e p t a e n e  a m p h o t e r i c i n  ]3 
i n t e r a c t  w i t h  choles tero l  in  v i t ro  f o r m i ng  a s te ro l -polyene  
complex  ~. Since choles terol  is p r e s en t  as l i popro te in  
complexes  in  b lood  serum,  i t  seemed to  be  of i n t e r e s t  to  
s t u d y  t h e  b i n d i n g  of po lyene  an t ib io t i c s  b y  s e rum lipo- 
pro te ins .  I n  t h i s  s t u d y  we h a v e  i n v e s t i g a t e d  t he  in te r -  
ac t ion  of l evor ine  a n d  a m p h o t e r i c i n  t3 w i t h  l ipopro te ins  
(LP) of t h e  r a b b i t  se rum.  

Table 1. The binding of levorine and amphotericine B by normal and 
hypercholesterolemic rabbit serum 

Antibiotic Concentration Binding by serum (%) 
of antibiotic 
(mg/ml) normal hyper- 

cholesterolemic 

Levorine 0.5 57 83 

Amphotericin B 1.0 0 53 

Materials and methods. The  sod ium sal ts  of l evor ine  a n d  
a m p h o t e r i c i n  t3 w i t h  t he  specific biological  a c t i v i t y  of 
30,000 U / r a g  and  600 U / m g  respec t ive ly  were used in th i s  
s tudy .  The  a c t i v i t y  of an t ib io t i c s  was def ined b y  t he  
m e t h o d  of the  di f fus ion in to  aga r  w i t h  t h e  t e s t - o r g a n i s m  

' Torula utilis 2. W e  judged  t he  i n t e r a c t i o n  of an t ib io t i c s  
w i t h  L P  on t h e  bas is  of t he  loss of t he  po lyene  biological  
a c t i v i t y  in t he  presence  of L P  in compar i son  w i t h  t he  
con t ro l  e x p e r i m e n t  (an t ib io t i c  in  t h e  p h o s p h a t e  buffer ,  
buffer ,  p H  7.2). 

N o r m a l  r a b b i t  s e rum c o n t a i n i n g  150 rag/100 ml  of 
fl-LP, hype rcho le s t e ro l emic  s e rum c o n t a i n i n g  2,000 rag/  
100 ml  o f / / -LP,  a 2% so lu t ion  of fl-LP and  a 0.4% so lu t ion  
of a - L P  were used ill t h e  expe r imen t s .  The  / / -LP were 
i so la ted  b y  CORNWELL a n d  KIRUGER'S ~ p rocedure  f rom 
t h e  r a b b i t  hype rcho le s t e ro l emic  serum.  The  c o n c e n t r a t i o n  
o f / % L P  ill t h e  so lu t ion  was  b r o u g h t  to  t h e  c o n c e n t r a t i o n  
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