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formula :  % T  = t r a n s f o r m a n t s  coun ted  on min imal  agar /  
n u m b e r  of exposed  cells (colonies) coun ted  on lysine 
agar  X 100. 

High  leve! f requencies  of t r ans fo rma t ion  of t he  lysine 
a u t o t r o p h  to  p r o t o t r o p h y  ranged f rom 7-12% (Table). 
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The controls  in the  expe r imen t s  pe r fo rmed  were  always 
negat ive  8,10. 

Zusammen[assung. Die K o m p e t e n z  fiir in t raspezif ische 
T rans fo rma t ion  bei Neisseria catarrhalis wird  nachge-  
wiesen. Als genet ischer  Marker  wird  L y s -  gew~hlt  und  
hohe  F requenzen  yon  P r o t r o t o p h e n  festgestel l t .  
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Dietary Sterols: Role in Larval Feeding Behaviour of the Southwestern Corn Borer, Diatraea gran- 
diosella 

Al though  the  effect  of d ie ta ry  sterols  has  been  examined  
in m a n y  insects,  research has  focused pr imar i ly  on sterol  
indispensabi l i ty ,  ut i l izat ion,  and  me tabo l i sm 1, 8. Studies  
examin ing  the  effect  of s terols  on feeding behav iour  have  
no t  kep t  pace  ~, ~. This  pauc i ty  of behav ioura l  d a t a  is un- 
fo r tuna te  since some g rowth  effects caused by  d ie t a ry  ste- 
rols m a y  have  been  due to  feeding s t imula t ion  or de te r ren-  
cy r a the r  t h a n  to  lesions in sterol  absorp t ion  or me tabo-  
lism. For  th is  reason the  p resen t  s t u d y  examined  the  ef- 
fect  of s terols  and  sterol  es ters  on feeding behav iour  of the  
sou thwes te rn  corn borer,  Diatraea grandiosella Dyar.  Since 
nu t r i t iona l  expe r imen t s  have  a l ready  shown t h a t  the  
s t ruc tu re  of d ie t a ry  sterols influences the  g rowth  ra te  of 
th is  corn borer  5, the  p re sen t  expe r imen t s  were des igned to  
d i f fe ren t ia te  behav ioura l  f rom nut r i t iona l  responses  to  
sterols.  

Methods. A cul ture  of D. grandiosella was reared on a 
meridic  d ie t  6, and  newly -ha t ched  f irs t  s tage larvae were 
used for the  exper iments .  The contro l  diet  was a simpli-  
fied vers ion of the  rear ing med ium and  con ta ined  ( in  g): 
casein (vitamin-free) 3.3 ; cellulose powder  2.8 ; agar  (Bac- 
to) 2.6; glucose 1.0; and  wa te r  90.3. Sterols (0.18 g) or ste-  
rol es ters  (0.2-0.32 g) were  incorpora ted  in to  t he  t e s t  diets  
a t  t he  expense  of water .  E a c h  med ium was prepared" by  
mix ing  the  boil ing agar  solut ion wi th  the  d ry  componen t s  
and  was  t h e n  d ispensed  in to  Pe t r i  dishes. Cylinders  
(13 m m  ~)  cut  f rom the  gel weighed abou t  1.4 g each and  
served as the  feeding s ta t ions  in t he  bioassay.  

A 24 h b ioassay  examined  w h a t  effect  t he  t e s t  com- 
pounds  h a d  on the  ma in t enance  of larval  feeding r a the r  
t h a n  on init ial  a t t r ac t ion  or b i t ing  responses  ~, s. P las t ic  
Pe t r i  dishes  (13 • 85 mm)  served as the  t e s t  arenas  and  
con ta ined  2 cont ro l  and  2 t e s t  s t a t ions  wi th  like s ta t ions  
d iamet r ica l ly  opposi te  to  each o the r  and  25 m m  from the  
centre.  50 f irs t  s tage larvae  were p laced  in t he  cent re  of 
each a rena  and  incuba ted  for 24 h a t  30~ in darkness .  
E a c h  e x p e r i m e n t  was repl ica ted  4 t imes.  Fol lowing incu- 
ba t ion  the  n u m b e r  of larvae on each t es t  and  control  sta-  
t ion  was  recorded.  A b o u t  70% of t he  larvae were usual ly  
found  a t  t he  feeding s ta t ions.  The resul ts  are p resen ted  as 
t he  pe rcen t  of larvae on the  control  or t e s t  s ta t ions  in re- 
la t ion to  the  to ta l  n u m b e r  feeding, ignoring the  few lar- 
vae  which  did no t  es tabl ish  dur ing the  incuba t ion  period.  
The  d a t a  were ana lyzed  using S t u d e n t ' s  t - tes t  to deter-  
mine  s ta t i s t ica l  differences 9. P re l imina ry  exper imen t s  
showed t h a t  larvae  were r a n d o m l y  d i s t r ibu ted  among  

feeding s ta t ions  in 'no-choice '  s i tua t ions  and  no larval-  
larval  in te rac t ions  were detec ted .  

Results and Discussion. The resul ts  (Table) show t h a t  
cholesterol ,  7-dehydrocholes terol ,  and  ergosterol  had  neu- 
t ra l  effects on larval  feeding behaviour .  The f irs t  two ste- 
rols have  a l ready  been  shown to  suppor t  larval  g rowth  
while larvae  died when  ergosterol  was  the  sole d ie ta ry  ste- 
rol 5. Since all these  sterols had  a neu t ra l  effect  on feeding 
behav iour  t he  larval  mor t a l i t y  on the  ergosterol  diet  can 
now be a t t r i b u t e d  to an inabi l i ty  to  absorb  or metabol ize  
ergosterol  to  cholesterol  r a the r  t h a n  to  any  feeding de- 
t e r r ency  and  s ta rva t ion .  D. grandiosella m a y  well lack a 
C24 d e m e t h y l a t i n g  enzyme requi red  to conver t  this  sterol 
to cholesterol .  

The Table  also shows t h a t  the  3 cholesterol  esters  t es ted  
were  feeding de ter rents .  Nut r i t iona l  expe r imen t s  have  al- 
r eady  shown t h a t  diets  s u p p l e m e n t e d  wi th  these  esters re- 
sui ted  in low larval  g rowth  ra tes  10. I t  is now a p p a r e n t  t h a t  
th is  poor  g rowth  resul ted  f rom feeding de te r rency  and a 
low ra te  of food consumpt ion  r a t h e r  t h a n  to  a n y  lesion in 
the  absorp t ion  or me tabo l i sm of t he  d ie ta ry  cholesterol  
esters.  Since the  feeding de te r rency  was ob ta ined  wi th  3 
d i f ferent  acid moiet ies  (acetate,  myr i s ta te ,  oleate) it  ap- 
pears  t h a t  a subs t i t u t ed  3 h y d r o x y l  group adverse ly  af- 
fects  the  insec t ' s  sensory  mechanisms .  Similar  results  were 
ob ta ined  wi th  fl-sitosterol aceta te .  In  th is  case subst i tu-  
t ion  of the  h y d r o x y l  group t r a n s f o r m e d  the  molecule f rom 
a feeding s t imu lan t  into one which  had  a neu t ra l  effect on 
feeding behaviour .  I t  m a y  therefore  be concluded t h a t  the  
3 h y d r o x y l  is one crucial pos i t ion control l ing the  effect of 
s terol  molecules on feeding behaviour .  
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Effect  of d i e t a ry  sterois and  sterol  esters on the main tenance  of feeding of f irst  s tage l a rvae  of the southwes tern  corn borer  

Choice Available Larval Establishment (%) Choice Available Larval Establishment (%) 

Controi (sterol-free) 55 Control 69 
Cholesterol 45 Cholesterol oleate 31 ~ 

Control 50 ControI 38 
7-Dehydrocholerol 50 Stigmasterol 62 b 

Control 55 Control 40 
Ergosterol 45 ~-Sitosterol 60 b 

Control 65 Control 53 
Cholesterol acetate 35 a fl-Sitosterol acetate 57 

Control 65 
Cholesterol myristate 35 a 

Difference significant at the 0.01 probability level, b Difference significant at the 0.05 probability level. 

The two p l an t  s terols  p roved  to be feeding s t imulan t s  
since s ignif icant ly  more  larvae  es tabl ished on diets  con- 
ta in ing s t igmas tero l  or ~-si tosterol  t h a n  on the  sterol-free 
controls.  These d a t a  indicate  t h a t  these  p l an t  sterols per- 
m i t t e d  higher  larval  g rowth  ra tes  t h a n  cholesterol  in ear-  
lier nu t r i t iona l  expe r imen t s  because they  s t imula ted  lar- 
val  feeding 5. Al though  D. grandiosella mus t  have  the  ca- 
pac i ty  to metabol ize  b o t h  of these  sterols  to  cholesterol2, 
fi-sitosterol m a y  be conve r t ed  at  a h igher  ra te  t h a n  stig- 
mas te ro l  since larvae grew be t t e r  on diets  conta in ing  the  
former  t h a n  the  la t ter .  Beta-s i tos tero l  and s t igmas tero l  no 
d o u b t  s t imula te  t he  sou thwes te rn  corn borer  to  feed on 
its hos t  p l an t s  and  m a y  be necessary  feeding s t imulan t s  
for m a n y  p lan t  feeding insec t s~ .  These sterols, however,  
p robab ly  do no t  func t ion  in hos t  p l an t  selection because 
t h e y  are widely  d i s t r ibu ted  among  green p l an t s  ~,~a. 

gusammen/assung. Eine  Beziehung zwischen chemischer  
S t r u k t u r  und biologischer Aktivi t / i t  wurde  im Einfluss  
d ig te t i scher  Sterole auf  das F f i t t e rungsve rha l t en  frisch 
geschl t ipf ter  Larven  von  Diatraea grandiosella gefunden.  

Die exper imente l l en  Resu l ta te  zeigen, dass die Cz9-Pflan- 
zensterole,  ~-Si tosterol  und Stigmaster01, die Fu t t e rau f -  
n a h m e  anregen,  Cholesterol,  7-Dehydrocholes terol ,  Er-  
gosterol  und /~-Sitosterolazetat  sich in dieser Hins ich t  
neu t ra l  ve rha l t en  und  Choles tero l -Es ter  die Fu t t e rauf -  
n a h m e  h emmen .  
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Size of Trichinella spiralis (Nematoda) Muscle Cysts in the Rat, Mouse and Guinea-Pig 

The life cycle of Trichinella spiralis and  its m a n y  
p a r a m e t e r s  i n  l abora to ry  animals  has  been  k n o w n  for 
m a n y  years  and  comprehens ive ly  reviewed1, ~. There,  
however ,  have  been only a few repor t s  1,a-10 on the  size of 
the  cys ts  in skeletal  muscle ;  indica t ing  an incomple teness  
of life cycle informat ion .  Never theless ,  th is  cys t  size, 
along wi th  the  size of o ther  s tages in t he  life cycle, are 
of ten and  i m p o r t a n t l y  used as a cr i ter ion in the  efficacy of 
T. spiralis an the lmin th i c s  n The aim, therefore ,  of th is  
pape r  is to  invest igate ,  describe, and es tabl ish  defini te  
pa r ame te r s  concerning the  in vivo size of the  cysts  in 
rat ,  mouse,  and  guinea-pig skeletal  muscle.  

Materials and methods. 10 Sprague-Drawley  male  albino 
rats,  10 C F W  stra in  male  mice, and 10 r a n d o m - b r e d  male 
guinea-pigs were used. They  were ma in t a ined  individual ly  
in po lyca rbona te  cages. Pur ina  L a b o r a t o r y  Chow and 
fresh wa te r  were p rov ided  ad libitum. At the  age of 
42 days,  all animals  were inoculated wi th  1000 • 50 
infect ive larvae  by  s t omach  tube.  At  the  end of 60 days  
pos t inocnla t ion ,  an imals  were  killed wi th  e ther  fumes 
and  the i r  d i aph ragms  excised. The cysts  were teased out  

of the  muscle fibers onto  microscope slides. Measurements ,  
in mm,  were  m a d e  a t  • 450 using a mic roman ipu la to r  
and ocular micrometer .  500 m e a s u r e m e n t s  were made /  
an ima l  hos t  (50/individual).  A 2-factor  analysis  of vari- 
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