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G r o w t h  o f  Tr ich ine l la  spiral is  (Nematoda) Muscle Larvae in the Rat 

The life cycle of Trichinella spiralis and  i ts  m a n y  para-  
me te r s  in t he  l abo ra to ry  r a t  has  been  k n o w n  for m a n y  
years  and  comprehens ive ly  reviewed 1, ~. There,  however ,  
have  been  only  a few repor t s  3-6 on dai ly  g rowth  of t he  
larvae  in skeletal  muscle ;  ind ica t ing  an  incomple teness  of 
life cycle in format ion .  Never theless ,  th i s  g rowth  is o f t en  
and  i m p o r t a n t l y  used as a cr i ter ion in t he  eff icacy of T. 
spiralis a n t i h e l m e n t h i c s  L The aim, therefore ,  of th is  p a p e r  
is to  inves t igate ,  descr ibe  and  es tab l i sh  def in i te  p a r a m e t e r s  
concern ing  th i s  g rowth  (in vivo) in r a t  skeleta l  muscle .  

Materials and methods. Spraque -Dawley  male  a lbino 
ra ts  were  used in t he  inves t iga t ion .  T h e y  were  m a i n t a i n e d  
ind iv idua l ly  in p o l y c a rbona t e  cages con ta in ing  t r e a t e d  
bedding .  P u r i n a  l abo ra to ry  chow a n d  f resh  w a t e r  were  
p rov ided  ad l ib i tum.  A t  t he  age of 42 days,  r a t s  were  ino- 
cu la ted  w i t h  3000 infec t ive  larvae  by  in tuba t ion .  The  
sample  size was  18 r a t s / d a y  pos t inocu la t ion  (pi). A t  t h e  
app rop r i a t e  t i m e  in te rva l  pi, r a t s  were  killed w i t h  e the r  
fumes  and  the i r  d i a p h r a g m s  excised.  The  muscle  f ibres  
were t eased  a p a r t  on to  microscope  slides. Measurements ,  

Growth in [zm of TrichineUa spiralis muscle larvae as reported by 
various authors 

Day Authors and host 
pi 

HARLEY ~ ALI THO- RI-  HEM- 
(rats) KHAN a MAS 4 CHELS 5 MERT e 

(mice) (mice) (mice) (rats) 

4 _b . . . .  

5 1074.100 - - - 100 
6 1064.t-12 - 129 - - 
7 1114.11 140 129 107 137 
8 1174-18 163 137 121 - 
9 1264.20 175 143 135 - 

10 1474.28 205 161 145 158 
i1 1674.3i  225 206 162 - 
12 203=E51 270 263 226 - 
13 2434.59 347 319 313 255 
14 3 8 5 4 . 7 3  404 392 326 - 
15 5 0 0 4 . 7 5  525 480 450 327 
16 5 7 2 4 . 8 0  705 608 552 - 
17 6 4 4 4 . 8 4  850 673 569 601 
18 6904.85 - 762 639 - 
19 7064.88 - 872 789 862 
20 7214.90 - 968 938 - 
21 8444.92 - 1075 942 - 
22 9 0 8 4 . 9 3  - 1141 1043 - 
23 9 1 0 4 . 9 4  - 1160 1079 - 
24 9214.94 - 1175 1125 - 
25 9304.95 - 1185 1225 - 
30 9304.90 920 1217 - - 

Present study, b No data given, e Mean -4-S.E.; where N = 180. 

in [zm, were  m a d e  a t  × 450 using a m i c r o m a n i p u l a t o r  and  
ocular  mic rome te r .  180 m e a s u r e m e n t s / d a y  pi  were  m a d e  
(10/rat) on the  largest  larvae  present .  Only  la rva l  l eng ths  
were  cons idered  since n e m a t o d e s  show a more  p r o n o u n c e d  
increase in l eng th  while growing  t h a n  t h e y  do in  w i d t h  
(LEES). 

Results and discussion. F r o m  a compara t i ve  p o i n t  of 
view, i t  is a p p a r e n t  t h a t  di f ferences  in dai ly  mean  l eng ths  
of T. spiralis muscle  la rvae  have  been  repor ted  in t he  
l i t e ra ture  (Table). Since t h e  au tho r s  "-e have  no t  s t a t e d  
e i ther  the i r  sample  size, s t a n d a r d  error,  or s t a n d a r d  
deviat ion,  s t a t i s t i ca l  compar i sons  c a n n o t  be m a d e  aga ins t  
this  p re sen t  s tudy .  

F r o m  d a t a  o b t a i n e d  in t he  p r e s e n t  s tudy ,  it  is evi- 
den t  t h a t  a s t a n d a r d  g r o w t h  ra te  is n o t  p r e s e n t  for 
T. spiralis in r a t  skele ta l  muscle.  The  ra te  of dai ly  
g rowth  varies per  d a y  pi  ; is no t  t he  same on each successive 
day  pi;  and  is n o t  logar i thmic .  The  g r o w t h  ra te  of th i s  
n e m a t o d e  in r a t  ske le ta l  muscle ,  therefore ,  is a d iscont in-  
ous process.  

This  indica tes  t h a t  in a n t i h e l m e n t h i c  s tudies ,  ident ical  
cont ro l  an imals  m u s t  be used  concur ren t ly  u n d e r  ident ica l  
s i tuat ions ,  and  t h a t  worker s  c a n n o t  d e p e n d  on the  l i tera-  
tu re  for compar i sons  of la rva l  lengths .  E a c h  exper iment ,  
where  g rowth  is a factor ,  m u s t  be t r e a t e d  separa te ly  and  
on an exact  day  pi  basis.  

Rdsumd. Dans  le p r6sen t  t ravai l ,  on a cons ta t6  que le 
t a u x  d ' acc ro i s sement  de Trichinella spiralis dans  le muscle  
stri6 du ra t  est  tr~s va r iab le  e t  offre un  processus  dis- 
cont inu .  
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Inhibition of L-Alanine-induced Germination of Baci l lus  cereus Spores by Theophylline 

In  a prev ious  s t u d y  we no t i ced  t h a t  t heophy l l ine  inhi-  
b i ts  nuc leos ide- induced  ge rmina t ion  of Bacillus cereus 
spores  1. I t  will be  shown in th is  r epo r t  t h a t  also L-alanine- 
d e p e n d e n t  ge rmina t ion  of B. cereus spores  is s t rongly  
af fec ted  b y  theophyl l ine .  S tudies  on th is  inh ib i t ion  m a y  
c o n t r i b u t e  to  a b e t t e r  u n d e r s t a n d i n g  of t h e  m e c h a n i s m  
by  which  L-alanine in i t ia tes  t he  sequence  of b iochemica l  
even t s  lead ing  to  germina t ion .  As emphas i zed  recen t ly  by  
GOULD ~, no convinc ing  exp lana t ion  of t he  role(s) p layed  by 
L-alanine in th i s  p h e n o m e n o n  has  been  so far  presented .  

Methods. 1-week-old spores  of B. cereus, s t ra in  'R', ob- 
ta ined  as descr ibed  p rev ious ly  1, were  used t h r o u g h o u t  th is  
s tudy .  In  a ' s t a n d a r d  p rocedure ' ,  t h e  ge rmina t ion  mix-  
tu re  cons is ted  of 0 .033M sod ium (Na/Na2) p h o s p h a t e  
buffer,  p H  6,4, L-alanine 2 m M  and  h e a t - a c t i v a t e d  spores  
(75°C, 15 rain in H 2 0  ) a t  a concen t r a t i on  of 4.5 × 107 to  
5.0 × 10~/ml. Unless  o therwise  specified, the  expe r imen t s  
were  carr ied  ou t  a t  34°C. Theophyl l ine  (1 ,3-d imethyl -  
xan th ine ,  pure  cryst . )  was  ob ta ined  f rom Merck (Darm- 
s tad t ,  Germany) .  Germina t ion  was fol lowed by  decrease in 


