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w i t h i n  3-7 days.  The  m a x i m u m  c o n c e n t r a t i o n s  de tec ted  
14 days  a f te r  t r e a t m e n t  were 0.3 tzg/g in t he  l iver  (sheep). 
I n  t he  o the r  o rgans  and  t issues,  p a r t i c u l a r l y  in  t h e  
muscu la tu re ,  t he  c o n c e n t r a t i o n s  were cons ide rab ly  lower.  

P ub l i c a t i ons  g iv ing  f u r t h e r  de ta i l s  are in  p r epa ra t i o n .  

Zusammen/assung. F e n b e n d a z o l  w i rk t  bei  e iner  Dosis 
von  5 bis  10 m g / k g  p o. auf  alle b e d e u t e n d e n  Magen-,  D arm-  
N e m a t o d e n  inkl .  e iniger  O r g a n n e m a t o d e n  yon  Schwein,  
Schaf, R i n d  u n d  Pferd,  wobei  n i c h t  n u r  die Adu l t en ,  
sonde rn  s u c h  die c h e m o t h e r a p e u t i s c h  schwer  zu be- 
e inf lussenden  E n t w i e k l u n g s s t a d i e n  (0. ostertagi) p r a k t i s c h  

vol ls tXndig e l imin ie r t  werden.  Bei  e x t r e m  gute r  Vertr~ig- 
l i chke i t  (bis zu 1000fach t h e r a p e u t i s c h e r  Dosis) u n d  
f eh lende r  t e r a t o g e n e r  W i r k u n g  k o n n t e  h ier  ein v ie lver-  
sp rechendes  A n t h e l m i n t h i k u m  en twicke l t  werden.  
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Effects  of H igh  Grav i ty  on A m o e b a e  (Pelomyxa carolinensis). I. D i v i s i o n  Rates  

Amoebae  h a v e  t he  d i s t i nc t i on  of be ing  a life fo rm which  
has  unde rgone  cen t r i fuga l  e x p e r i m e n t a t i o n  more  of ten  
t h a n  mos t  o the r  cell t ypes  or o rgan i sms  1-~. I n  general ,  
t h e  e x p e r i m e n t a l  g r a v i t a t i o n a l  s tresses exper ienced  b y  
these  o rgan i sms  has  r a n g e d  f rom 27.5 •  to  6,000 • 
The  i m m e d i a t e  effect  of these  forces is t he  dens i ty -  
d e p e n d e n t  s t r a t i f i ca t ion  of cyto!51asmic inclus ions  of t h e  
a m o e b a e  in we l l -documen ted  zonal  p a t t e r n s  7-9. Fol lowing 
cen t r i fuga t ion ,  t he  amoebae  a p p e a r  to  recover  w i t h o u t  
any  a p p a r e n t  ill effects a n d  cy top lasmic  s t r e a m i n g  beg ins  
a lmos t  i m m e d i a t e l y ;  sho r t l y  the rea f te r ,  organel le  re- 
d i s t r i b u t i o n  beg ins  5,s,L Accord ing  to HOLTER 1~ micro-  
seopic appea rance ,  mot i l i ty ,  and  oxygen  c o n s u m p t i o n  
a p p e a r  n o r m a l  30 to 60 rain  a f te r  cen t r i fuga t ion .  However ,  
no long range  effect of g r a v i t a t i o n a l  s tress  on  t h i s  o rgan i sm 
has  b e e n  repor ted .  Therefore,  we r e p o r t  here  an  e x t e n d e d  
s t u d y  of t h e  d iv i s ion  ra t e s  of amoebae  sub jec ted  to  
g r a v i t a t i o n  s tresses  be low 27.5 •  for va r ious  exposure  
periods.  

S tock  cu l tures  of t he  amoebm, Pelomyxa carolinensis, 
were m a i n t a i n e d  in PACE and  McCASHLANI~ ~1 m e d i u m  
u n d e r  subdued  l igh t  a t  22~ and  fed Paramecia sp on 
a l t e r n a t e  days.  A special ly  des igned cen t r i fuge  suppl ied  
20, 10, 5, 3.5, and  2.0 •  for 1, 6 and  18 h. A 10% so lu t ion  

of g u m  a rab ic  was used as t h e  suspensory  m e d i u m  w i t h  
a m o e b a e  m e d i u m  as t h e  so lvent .  R a n d o m l y  selected 
o rgan i sms  an d  10 mI of m e d i u m  were p laced  in a 50 mI 
cent r i fuge  t u b e  p rev ious ly  half-f i l led w i t h  suspensory  
med ium.  Af ter  t ransfer ,  t h e  t u b e s  were gen t ly  r o t a t e d  in 
t h e  p a l m s  of t h e  h a n d  caus ing  t h e  a m o e b a e  to  become  
m o n o p o d a l  an d  es t ab l i sh ing  a suspensory  grad ien t .  The  
t ubes  were p lugged w i t h  gauze an d  sub jec t ed  to  stress.  
Cont ro l  o rgan i sms  were exposed to  t h e  suspensory  m e d i u m  
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Fig. 1. Representative photographs 
of amoebae subjected to gravita- 
tional stress. Specimens are Lav- 
dowsky fixed and Ehrlich's hema- 
toxylin stained. Whole mounted • 
600. A), B), C) and D) represent 
controls and amoebae centrifuged 
at 20, 3.5, 2.0 • g for 24 h respect- 
ively. Symbols: HSB, heavy 
spherical bodies; N, nuclei; FV, 
food vacuoles; CV, contractile 
vacuoles. 
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b u t  did no t  undergo grav i ta t iona l  stress.  Fol lowing each 
t r e a t m e n t ,  some organisms were rou t ine ly  p repa red  for 
cytological  s tudy,  p h o t o g r a p h e d  and  the  organelles 
ident i f ied  (Figure 1). The r emain ing  organisms were 
washed 3 t imes  wi th  fresh m e d i u m  and  used for the  
division ra te  s tudy.  Only un in jured  specimens,  de te rmined  
by  mot i l i ty  and microscopic appearance  according to  
HOLTERI~ were used for these  studies.  F r o m  each t rea t -  
ment ,  a sample  of 10 amoebae  was placed in each of 
9 sample  jars  wi th  20 ml of med ium and ample  food. 
F resh  m e d i u m  and  food were p rov ided  every  2 days.  The 
n u m b e r  of amoebae  in each sample  jar  was de t e rmined  
12 days  p o s t - t r e a t m e n t  a t  which t ime  the  expe r imen t  was 
t e rmina ted .  The da t a  thus  ob ta ined  were t e s t ed  wi th  

Mean number of amoebae/sample jar and indicated significance for 
each treatment 12 days after exposure to stress~ 

Exposure Gravitationalload (g) 
time (h) 

1 2.0 3.5 5.0 10.0 20.0 

1 38.0 b 30.1 ~" 30.5 ~ 35.2 ~ 23.9 f 25.3 r 

6 46.0 b 28.8 ~ 29.5 a 28.5 ~ 36.9 ~ 32.4 ~ 

18 41.2 b 26.3 ~ 22.9 * 47.0 ~ 42.5 c 34.4 e 

Based on an analysis of variance of experimental data. b Controls. 
o Not significant, a Approaching significance. ~ Significance 12.03 
for p 0.054 level, f High significance 15.81 for p 0.05 level. 
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Fig. 2. Division rates of organisms as influenced by various combina- 
tions of exposure times and gravitational stresses. Symbols indicate 
mean numbers of organisms/sample jar for each indicated treatment 
12 days after exposure to stress and curves are based on a least 
squares analysis of these data. 

analyses  of var iance and least  squares.  A mo eb ae  sub- 
jec ted  to  cer ta in  combina t ions  of g-loads and exposure  
t imes  showed division ra tes  s ignif icant ly  lower t h a n  
control  organisms.  The Table shows the  mean  n u m b e r  of 
o rgan isms/sample  jar  12 days  p o s t - t r e a t m e n t  and the  
results  of an analysis  of var iance  of these  data .  An 
inverse re la t ionship  appears  to  exist  be tween  exposure  
t ime and g-load as t h e y  affect  division rates,  which  can be 
expressed as a p roduc t  K, where :  K = g-load (g)• 
exposure  t ime  (t). W h e n  the  K values of t r e a t m e n t s  
indicat ing significance in division ra tes  were analyzed,  a 
range of K values f rom 10 g h to 54 g h were impl ica ted  
as being inh ib i to ry  to divis ion;  ra tes  above or below this  
range were ne i ther  inh ib i t ed  nor  s t imula ted .  These data,  
following a least  squares  analysis,  are p lo t t ed  in Figure  2. 
Division ra tes  of s t ressed organisms are seen to  segregate 
wi th  increasing exposure  t ime  in to  2 groups. The division 
ra tes  of one of these,  the  higher  stress group (5, 10, 20 • 
t ended  to increase and approach  contro l  levels w i th  
increased exposure  t ime ;  while t he  t e n d e n c y  was inverse 
for t he  lower stress group (2.0 and  3.5 • 

The m a n y  repor ted  biological effects  of cen t r i fuga t ion  
are well d o c m n e n t e d  using plant~L animal  13 bacter ia l  14 
and pathological  15 material ,  a l though  all are w i thou t  
ap p a ren t  explanat ion .  Al though  A~JDUS ~6, using p lan t  
mater ia l ,  no ted  an inverse corre la t ion be tween  gravi ta-  
t ional  s tress and exposure  t ime  similar  to t h a t  found in 
th is  s tudy,  a r eady  exp lana t ion  or mechan i sm for the  
above descr ibed inhib i ted  division ra tes  of s tressed 
amoeba e is also no t  ap p a ren t  a t  th is  t ime.  One plausible  
hypo thes i s  m a y  be t h a t  any  por t ion  of the  syn the t i c  
p a t h w a y s  or processes of ass imi la t ion could be affected 
by  grav i ta t iona l  s tress due to the  d i s rup t ion  of the  in t im-  
acies of nuc leocytoplasmic  or enzyme-subs t r a t e  rela- 
t ionships.  

Zusammen[assung. A m6 b en  (Pelomyxa carolinensis), 
die einenl Gravi ta t ionss t ress  yon 10 bis 54 g/h ausgese tz t  
wurden,  waren  in ihrer  Tei lungsrate  s ignif ikant  beh inder t .  
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Effec t  of  U l t r a s o u n d  M u l t i p l i e d  b y  N o n - P a t h o g e n i c  I n f e c t i o n  o n  the  C o l l a g e n  T i s s u e  F o r m a t i o n  

In  our previous  papers  1-3 we d e m o n s t r a t e d  the  
s t imula t ive  effect  of u l t rasound  on fo rma t ion  oI some 
componen t s  of g ranu la t ion  tissue. The use of u l t rasound  
at  med ium the rapeu t i c  doses resul ted  only in t e m p o r a r y  
changes  of connec t ive  t issue g rowth  and s t imu la t ed  
especially the  cellular prol i fera t ion  in the  f i rs t  phase  of 
g ranula t ion  t issue fo rma t ion  4. To get more  express ive  

changes  in collagen format ion ,  we combined  the  effect of 
u l t rasound  wi th  non-pa thogen ic  local infect ion which  is 
known as a fac tor  improv ing  the  wound-hea l ing  pro- 
cesses 5, ~. 

Materials and methods. Produc t ion  of g ranula t ion  t issue 
was induced using the  m e t h o d  descr ibed by  VILJANTO 7. 
4 sponge pieces (d.w. 40 • 1.5 rag) were i m p l a n t e d  


