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Evidence that Two Species of Aphid Ingest Food 
through an Open Stylet Sheath 

Aphids  secrete around thei r  s ty le ts  a pro te inaceous  t u b e  
of sa l ivary  origin, the  ' s ty le t  sheath ' ,  when t h e y  pene- 
t ra te  substrates.  The  funct ion of the  shea th  is uncer t a in ;  
b u t  i t  is of in teres t  in re la t ion to  t he  t ransmiss ion by  
aphids of s ty le t -borne  ~ plant-viruses ,  since specificities in 
the  vec tor -v i rus  re la t ionship  m a y  be explicable,  once de- 
tai ls  of the  feeding process are be t t e r  known ~. I t  has  been 
s ta ted  t h a t  the  s ty le t  shea th  of Myzus persicae (Sulzer) 
comple te ly  encloses the  s ty le ts  ~,4 and t h a t  i t  m a y  ac t  as 
a filter, p reven t ing  the  ingest ion of part icles  including 
bac ter ia  and possibly some viruses a. B u t  i t  is diff icul t  to 
reconcile a closed s ty le t  shea th  wi th  the  rap id  up t ake  of 
p lan t  sap by  some species of aphids s,e. Aphids  will probe 
th rough  a 'Pa ra f i lm M'® m e m b r a n e  into l iquids ~, and  

• M.  persicae produces  sheaths  when i t  feeds th rough  such a 
membrane  on sucrose and o ther  solutions s. The  observa-  
t ions described below indicate  t h a t  when  M. persicae and 
Acyrthosiphon plsum (Harris) feed on solutions t h rough  
parafi lm,  t h e y  can, in fact,  ingest  par t ic les  t h rough  the  
open end of the  s ty ler  sheath.  • 

W h e n  M. persicae apterae  were g iven access overn igh t  
to a suspension of carbon part icles (derived f rom Chinese 
s t ick ink) in a sucrose solut ion covered  by  s t re tched  
paraf i lm,  the  part icles  were t aken  up into the s tomach.  
W h e n  the  suspended part icles  were separa ted  for size on 
a sucrose dens i ty  grad ien t  (0 to  60% by  e ight  steps), M.  
persicae took  up part icles f rom those fract ions up to and 
inc luding the  one conta in ing  part icles  of an average  di- 
ame te r  of 0.5 to 1 #. Par t ic les  recovered  f rom the  midgu t  
were of corresponding size, even  though  the  average  
d i ame te r  of the  food canal  of the  s tyler  bundle  was itself 
less t h a n  I #. 

Dur ing  exper iments  by two of us (D .L .McL.  and 
M. G.K. )  on the  electr ical  recording of even ts  dur ing the  
probing process of A. pisum ~, detai led visual  observat ions  
were m a d e  of the  format ion  of the  s ty le t  shea th  and the  
ac t i v i t y  of the  stylets.  W h e n  the  aphids  had  fasted for 
1 h and fed th rough  paraf i lm on a brei of bean (V'icia 
]aba L.) tissue, the s ty le t  bundle  was v e r y  occasional ly 
seen to p ro jec t  several  tens of  microns  beyond  the  end 
of the  s tyler  sheath.  W h e n  aphids t h a t  had  fasted abou t  
20 h fed on sucrose solutions conta in ing suspended carbon 
particles,  t he  par t ic les  could be seen to s t ream into the  
s tyler  food-canal ,  while the  t ip  of the  s tyler  bundle  re- 
mained  level  wi th  the  end of the  shea th  or  p ro jec ted  a 
few microns beyond  it. Dur ing ingestion, the shea th  and 
s tylets  r emained  motionless.  When  a large carbon part ic le  
b locked the  en t rance  to the  food canal  a t  the  t ip  oI the  
s tyler  bundle,  the  mand ibu la r  s tylets  began  a pis ton-l ike 
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mot ion  in an  appa ren t  a t t e m p t  to dislodge the  particle. 
I n  m a n y  instances th is  resul t  was achieved,  and  ingestion 
then  cont inued.  W h e n  the par t ic le  was no t  removed, 
however ,  the  aphids  would  begin to  ex t end  the  sheath 
and, dur ing  this  process, the  issuing shea th  material  
usual ly  engulfed the  par t ic le  and embedded  i t  in the 
newly  formed sect ion of shea th :  somet imes  the  styletS 
would  first  be w i thd rawn  par t  way,  and a side branch of 
the  shea th  would then  be formed.  

I t  m a y  be  objec ted  t h a t  our  observat ions ,  m a d e  under 
ar t i f icial  condit ions,  do no t  app ly  to the  normal  feeding 
process on p lan t  hosts. Never theless ,  our  exper imental  
condi t ions  were s imilar  to  those under  which  bo th  M. 
persicae and A. pisum will feed and grow 1°,~1, and we 
consider  t h a t  ingest ion t h rough  an open shea th  is there- 
fore probable  under  na tu ra l  condi t ions  as well. 

Zusammenlassung. 2/lyzus persicae und  Acyrthosiphon 
pisum nehmen  be im Saugen an Saccharosel tsungen 
Kohlens tof f te i lchen bis zu e inem Durchmesser  von  0,5-1 # 
auf  (ungeftthre ~Veite des Nahrungskana l s  de r  Stech" 
borsten).  D e m n a c b  muss  die u m  die Stechbors ten  aus- 
gebi ldete  Speichelscheide am E n d e  often sein. Bei A. 
pisum konnte  beobach te t  werden,  dass grSssere Kohlen- 
s toff te i lchen an der  S techbors tenspi tze  das Saugen deut" 
lich behindern,  was durch  Bewegungen  der  Stechborsten 
und e rneute  Speichelabgabe  behoben werden  konnte .  
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Neue lokalaniisthetisch wirksame 
Analoga des Diperodons 

In  vorangehender  Mi t te i lung l  wurde  eine Reihe  lokal- 
an~tsthetisch wi rksamer  Mono- und  Dies ter  yon  a lkoxy-  
subs t i tu ier ten  Carbanilsi iuren and  1-Piperidino-2,3-pro-  
pandiol ,  welche v o m  Diperodon (Diothan®) abgele i te t  
warden,  beschrieben.  Zur  Ver t iefung der  Beziehungen 
zwischen S t ruk tu r  und pharmakologisehen  EigenschMten  
haben  wir einige Verb indungen  synthet is ier t ,  die von  dem 

bisher als besonders vo r t e i lha f t  ge l tenden Pr~pa rat~ 
Hydroch lo r id  des 1-Piper idino-2-hydroxy-3-propylesters  
tier 3-Butoxycarbani lsAure (K 103) (durch Vergr tsserung 
der  Alkoxygruppe  oder  Ersa tz  des Piperidinrt ickstandeS 
durch  die Dia lky laminogruppe)  abgele i te t  wurden.  Za 
le tz terer  Ab~tnderung ft ihrte die Tatsache ,  dass in man- 
t h e n  F~llen Dia lky laminove rb indungen  eine geringere 
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