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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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Table I. Size of Trichinella spiralis muscle cysts as reported by various authors 
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Authors and hosts 

G O U L D  1 B 6 H M  3 B 6 H M  4 D A M M A N N  5 D E N G L E R 6  J O H N E  7 O P A L K A  s S T A U B I , I  9 A R A K A W A  l0 

(rat) (pig) (mouse) (pig) (pig) (pig) (bear) (man) (mouse) 

Length (ram) 
(mean range) 1.000 -~ 0.23 0.495 0.35 0.40 - - 

0.9-1.28 0.26-0.66 . . . .  0.216-0.576 0.4-0.6 
Width (ram) 
(mean range) 0.035 - 0.13 0.415 0.25 0.26 - 0.2 

0.035-0.040 0.21-0.31 - - 0.086-0.316 - 0.105-0.037 

No data  given. 

Table II. Size of Trichinella spiralis muscle cysts in the rat, mouse, and guinea pig 

Host Range Mean--  S.E. N P value a 

Rat  
Length (1) 0.20-1.30 
Width (2) 0.02-0.08 

Mouse 
Length (3) 0.18-0.95 
Width (4) 0.02-0.06 

Guinea-pig 
Length (5) 0.15-0.80 
Width (6) 0.01-0.05 

Analysis of variance of the means between different hosts 
Comparison of lengths (p) 
1 vs. 3<0.05 
1 vs. 5<0.01 
3 vs. 5<0.05 

0.56• 500 >0.05 
0.06:::1:-0.04 500 >0.05 

0.47• 500 >0.05 
0.04=[:: 0.04 500 > 0.05 

0.39:::t=0.37 500 >0.05 
0 .03!0 .03 500 >0.05 

Comparison of widths (p) 
2 vs. 4<0.05 
2 vs. 6<0.01 
4 vS. 6<0.05 

Analysis of Variance on interactions among individual animals within given host species. 

a n c e  r '  v i a  SNEDECOR'S F - t e s t  (to t e s t  t h e  i n t e r a c t i o n s  
a m o n g  i n d i v i d u a l  h o s t  a n i m a l s  a n d  t h e  e f f ec t s  b e t w e e n  
a n i m a l  h o s t s )  w a s  u s e d  t o  d e t e r m i n e  a n y  s i g n i f i c a n c e  of  
t h e  o b s e r v e d  d i f f e r e n c e s  in  c y s t  size.  A p r o b a b i l i t y  v a l u e  
of  0.05 or  less  w a s  c o n s i d e r e d  s i g n i f i c a n t .  

Results and discussion. F r o m  a c o m p a r a t i v e  p o i n t  of  
v i ew,  i t  is a p p a r e n t  t h a t  s ize  d i f f e r e n c e s  of  T.  spiralis 
c y s t s  h a v e  b e e n  r e p o r t e d  f r o m  d i f f e r e n t  a n i m a l s  in  t h e  
l i t e r a t u r e  ( T a b l e  I). S i nce  t h e  a u t h o r s  1,3-1~ h a v e  n o t  
s t a t e d  t h e i r  s a m p l e  size,  s t a n d a r d  e r ro r  or  s t a n d a r d  
d e v i a t i o n ,  s t a t i s t i c a l  c o m p a r i s o n s  c a n n o t  be  m a d e  w i t h  
t h i s  p r e s e n t  s t u d y .  

F r o m  d a t a  o b t a i n e d  in  t h e  p r e s e n t  s t u d y  (T ab l e  I I ) ,  i t  
is e v i d e n t  t h a t  a u n i f o r m  c y s t  s ize  is p r e s e n t  for  T. spiralis 
w i t h i n  a g i v e n  h o s t  (viz.,  r a t s ,  mice ,  a n d  g u i n e a - p i g s )  
s i nce  i n t e r a c t i o n s  a m o n g  i n d i v i d u a l  a n i m a l s  w i t h i n  g i v e n  
h o s t  s p e c i e s  w e r e  n o t  s i g n i f i c a n t  ( P  > 0.05). H o w e v e r ,  
t h e r e  w e r e  s i g n i f i c a n t  ( P  < 0.05) d i f f e r e n c e s  b e t w e e n  t h e  
m e a n  c y s t  s ize  in  r a t s  vs .  m i c e  vs .  g u i n e a - p i g s .  T h e  m e a n  
s ize  of  t h e  c y s t ,  t h e r e f o r e ,  is d e p e n d e n t  u p o n  t h e  s p e c i e s  
of  h o s t  a n i m a l  a n d  v a r i e s  f r o m  o n e  spec i e s  of  h o s t  to  
a n o t h e r .  T h i s  s u g g e s t s  t h a t  c y s t  s ize  is m o r e  d e p e n d e n t  
u p o n  t h e  h o s t ' s  p h y s i o l o g y  t h a n  t h e  p a r a s i t e ' s .  B a s e d  on  
t h i s  c y s t  s ize,  t h e  r a t  m a y  be  c o n s i d e r e d  as  a b e t t e r  h o s t  
t h a n  t h e  m o u s e  a n d  t h e  m o u s e  a b e t t e r  h o s t  t h a n  t h e  
g u i n e a - p i g  s ince ,  r e s p e c t i v e l y ,  t h e  l a r g e s t  c y s t s  a r e  f o u n d  in  
t h e  r a t ,  t h e n  t h e  m o u s e ,  a n d  t h e  s m a l l e s t  o n e s  in  t h e  
g u i n e a - p i g .  

A s  a r e s u l t ,  in  a n t h e l m i n t h i c  s t u d i e s  w h e r e  c y s t  s ize  is 
a f a c to r ,  i d e n t i c a l  c o n t r o l  a n i m a l s  of  t h e  s a m e  s p e c i e s  
a n d  s t r a i n  m u s t  be  u s e d  c o n c u r r e n t l y  u n d e r  i d e n t i c a l  
c o n d i t i o n s .  W o r k e r s  c a n n o t  d e p e n d  o n  t h e  l i t e r a t u r e  for  
c o m p a r i s o n s  of  c y s t  s ize.  

Zusammen[assung. B e i  R a t t e ,  M a u s  u n d  M e e r s c h w e i n -  
c h e n  i s t  d i e  G r 6 s s e  d e r  M u s k e l z y s t e n  y o n  Trichinella 
spiralis 60 T a g e  n a c h  s t a n d a r d i s i e r t e r  e x p e r i m e n t e l l e r  
I n f e k t i o n  b e s t i m m t  w o r d e n .  D ie  G r 6 s s e  d e r  M u s k e l -  
z y s t e n  v a r i i e r t e  be i  j e d e r  d e r  3 u n t e r s u c h t e n  T i e r a r t e n  
e r h e b l i c h .  Be i  de r  R a t t e  w u r d e n  d u r c h s c h n i t t l i c h  g r 6 s s e r e  
M u s k e l z y s t e n  y o n  T. spiralis g e f u n d e n  a l s  be i  d e r  M a u s ,  
be i  d e r  d ie  M u s k e l z y s t e n  w i e d e r u m  d u r c h s c h s c h n i t t l i e h  
g r 6 s s e r  w a r e n  a l s  b e i m  M e e r s c h w e i n c h e n .  D ie  Z y s t e n -  
g r 6 s s e  y o n  T. spiralis s c h e i n t  d e m n a c h  v o m  S t o f f w e c h s e l  
d e r  j ewe i l s  a l s  W i r t  d i e n e n d e n  T i e r a r t  a b h A n g i g  zu  se in .  
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