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this  to be a desirable level  for compounds  of unknown 
act ivi ty .  

Tox ic i ty :  Three  of the  drugs were fed to uninfected 
mice at  doubling concentra t ions  in the  diet, and the  
me thod  of REED and MI~eNCH n was used to calculate  the  
pro jec ted  concent ra t ion  resul t ing in 50% mor ta l i t y  over  
a 7-day period (LDs0 -- 7 days). The values obta ined were : 
rafoxanide 0.038%; oxyclozanide > 0 .4%; n i t roxyni l  
0.163%. The tox ic i ty  of d iamphenethide ,  was no t  tes ted 
bu t  could be expected to be very  low 1~. 

Chemotherapeut ic  effect:  F ive  periods of medica t ion  
covering the  whole of the  immatu re  phase of migra t ion  
of the  parasi te  were used. Ac t iv i ty  was based on compari-  
son of parasi te  recovery  (fluke burden) of medica ted  
versus infected unmedica ted  control  (IUC) groups for a 
par t icular  period, as de termined  by piece-meal  dissection 
of the  liver. Percent  reduct ion  of flukes equals the  I U C  
value  minus the  medica ted  group va lue  divided by  the  
I U C  value  • 100, where the  values are in te rms  of number  
of flukes per animal.  Dur ing  the  medicat ion  period, I U C  
animals  consumed a mean  of 4.5 g of feed per  mouse per  
day  (range 4.0 to 5.1), while medica ted  feed was consumed 
at  a mean  of 4.6 g per mouse per  day  (range 4.1 to 5.7). 

Results. The results will  be given for each drug separate ly  
below and are shown in the  Table.  

Rafoxanide :  I t  was ac t ive  for all  doses used for all 
periods except  --1 to 6 days pos t  infection. Complete  
e l iminat ion of all parasi tes was seen for the  periods 7 to 21, 
14 to 21, and 21 to 31 days post  infection. I t  was inact ive  
when given f rom days --1 to 6 pos t  infection and highly  
act ive  only a t  0.025% for the  period 7 to 14 days post  
infection. 

Oxyclozanide : I t  was ac t ive  at  the  dosages tested for the  
periods 7 to 21, 14 to 21, and 21 to 31 days post  infect ion 
bu t  only at  the  higher  dose level  for the  7- to 14-day 
period. I t  was inac t ive  when given at  0.1% for --1 to 
6 days post  infection. 

N i t r o x y n i h  I t  was act ive  for all periods tes ted except  
--1 to 6 days post  infection. I t  was less ac t ive  for the  
period 7 to 14 days post  infect ion than  for la ter  periods. 

D iamphene th ide :  I t  was ac t ive  for all periods tested.  
This  was the  only drug tha t  exhibi ted  a marked  degree of 
ac t iv i ty  against  the  ve ry  early stages of F. hepatica when 
given in the  feed at  0.1% for the  period --1 to 6 days post  

infection. There was a marked  fluke reduct ion  for the  
period 7 to 14 days post  infection, w i th  a lesser degree of 
reduct ion  for the  14- to 21-day post  infect ion period. 

Discussion. I t  is ev ident  f rom the  results t ha t  the  fascio- 
licidal ac t iv i ty  of the  drugs tes ted was clearly shown in a 
F. hepatica mouse system. Though  no t  shown by  the  data,  
i t  is also no tab le  t h a t  flukes recovered f rom medica ted  
animals  were general ly re ta rded  in size, and there  was an 
obvious reduct ion  in gross l iver  pa tho logy  tha t  paral le led 
drug ac t iv i ty .  As the  drugs tes ted are the  4 most  promi-  
nent,  new fasciolicidal agents  available,  i t  is considered 
tha t  the  mouse-F,  hepatica-system should lend itself well  
to the  detect ion of such ac t iv i ty  in unknown compounds.  
Thus, mur ine  fascioliasis could be used for the  screening 
of po ten t ia l  fasciolicidal agents, and the  drugs used in this 
s tudy  could be used as s tandards  in such test ing.  I n  fact, 
a me thod  for the  p r imary  empir ical  screening of chemicals  
for ac t iv i ty  against  F. hepatica, uti l iz ing mice medica ted  
f rom 14 to 21 days post  infection and changes in pathologic  
s tatus as a pa rame te r  of ac t iv i ty ,  has recent ly  been 
presented la 

Zusammen/assung. Die Wirkung  yon vier  faszioliziden 
Agent ien  (Rafoxanid,  Oxyklozanid,  Ni t roxyn i l  und 
Diampheneth id)  wurde im MXuseversuch verglichen.  Alle 
vier  Substanzen waren gegen unreife Fasciola hepatica 
wirksam und ent fa l te ten  ihre h6chste  Wi rksamke i t  gegen 
sp~tere unreife Stadien, mi t  Ausnahme yon  Diam-  

.phenethid ,  welches gegen die Fr i ihs tadien  der unreifen 
Paras i ten  am st~rksten war. 
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Molecular Weight of Virus-Induced Tortoise Interferon in Cell Cultures 

In  an earl ier  work  1 we repor ted  the  interferon pro- 
duct ion in cell cultures of tor toise  (Testudo graeca) kidney  
af ter  infection wi th  arboviruses  (Semliki  Forest ,  Wes t  
Nile). I n  addi t ion  to the  physico-chemical  characteris t ics  
of the  tor toise  interferon, an inves t iga t ion  was carried 
out  to de termine  its molecular  weight.  For  this  purpose,  
the  me thod  of Sephadex gel f i l t ra t ion  was used. 

The  'c rude '  in terferon was obta ined  by  infect ing pri- 
m a r y  monolayer  cell cul tures of tor toise  k idney  (TGK) 
wi th  Semliki  Fores t  virus  (SFV), and subsequent  t rea t -  
merit  of the  cul tural  l iquid harves ted  at  the  48 th  h af ter  
the  virus  inoculation,  by  technics previous ly  described 5. 
After  a 72 h dialysis against  30 volumes  of PBS,  p H  7.4, 
the  interferon prepara t ion  was concent ra ted  15-30 t imes  
wi th  polye thyleneglycol  6000 (Carbowax 20M, Serva). 

The  molecular  weight  was de te rmined  by  column 
ch romatography  in Sephadex gel according to the  me thod  
of ANDREWS ~,a. A column 110 • 1.5 cm was packed wi th  
hydra ted  Sephadex G-100 beads  (Pharmacia,  Uppsala)  
in PBS,  pI-I 7.4, conta ining 0.02 sodium azide, and left  

for 48 h at  10 ~ to achieve equil ibrat ion.  Cal ibrat ion of 
the  co lumn was performed wi th  the  following proteins  
used as s tandard  markers,  wi th  known molecular  weight :  
h u m a n  serum a lbumin  (69,000) Koch-Light ,  ova lbumin  
(45,000), soybean t ryps in  inhibi tor  (21,500) Miles-Sera- 
vac, cy tochrome c (13,000) Miles-Seravac.  Pro te ins  were 
dissolved in P B S  and layered in 2 ml  volume,  conta ining 
a mix tu re  of h u m a n  serum a lbumin  and soybean t ryps in  
inhibi tor  3 mg each and ova lbumin  and cy tochrome c 
2 mg each. 0 .2% Blue dex t ran  2000 (2,000,000) Phar-  
macia,  lJppsala ,  was used as an addi t ional  marker  to 
de te rmine  the  exclusion vo lume  of the  column. The  flow 
ra te  was about  7 ml /h / cm ~. 4-ml-eff luent  f ract ions were 
collected wi th  fract ion collector Nowato r  301 B (Poland). 

1 A. GALABOV, Z. SAVOV and V. VASSILEVA, Acta virol., Prague 17, 
1 (1972). 

2 p. ANDREWS, Biochem. J. 97, 222 (1964). 
3 E. IV[ATiSOV~, ]~. BfJTUROV,~*, V. LACKOVI~ and L. BORECK3~ , Acta 

virol., Prague Ig, 1 (1970). 
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Opt ica l  dens i t y  of t h e  f r ac t ions  was r ead  spec t ropho to -  
m e t r i c a l l y  ( s p e c t r o p h o t o m e t e r  SFD-2,  U S S R )  a t  a wave-  
l e n g t h  of 280 n m ;  b lue  d e x t r a n  was a d d i t i o n a l l y  r ead  a t  
625 nm,  a n d  c y t o c h r o m e  c a t  412 nm.  

2-ml sample  of t h e  c o n c e n t r a t e d  i n t e r f e ron  p r e p a r a t i o n ,  
c o n t a i n i n g  b lue  d e x t r a n  a n d  c y t o c h r o m e  c was  l ayered  
on  t op  of t he  co lumn.  I n t e r f e r o n  t i t r e  in i n t e r f e ron  un i t s  
(IU) pe r  ml  of t he  4-ml  e f f luen t  f r ac t ions  was d e t e r m i n e d  
accord ing  to  C P E  i n h i b i t i o n  m e t h o d  in t u b e  m o n o l a y e r  
T G K  cell cul tures ,  us ing  ves icu la r  s t o m a t i t i s  virus, s t r a in  
I n d i a n a ,  as cha l lenge  v i rus  ~. 
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The  resu l t s  of t he  c h r o m a t o g r a p h y  on  S e p h a d e x  G-100 
co lumn  of t h e  in t e r f e ron  p r e p a r a t i o n ,  o b t a i n e d  f rom S F V  
infec ted  T G K  cells, are p r e sen t ed  in t h e  Figure .  As can  
be  seen, a single peak  of i n t e r f e ron  a c t i v i t y  was es tab-  
l ished.  A molecu la r  we igh t  of 33,500 -4- 4.5 % of t h e  virus- 
i nduced  to r to i se  i n t e r f e ron  was ca lcu la ted  b y  p l o t t i n g  
t he  e lu t ion  v o l u m e  of t he  in t e r f e ron  p e a k  on  t h e  cali-  
b r a t i o n  cu rve  of t he  co lumn.  

E v i d e n t l y ,  t he  d e t e r m i n e d  molecu la r  we igh t  of t he  
i n t e r f e ron  of tor toise ,  class Rept i l i a ,  is w i t h i n  t h e  25,000-  
38,000 r a n g e  found  b y  o the r  a u t h o r s  for v i rus - induced  
in t e r f e rons  in cell cu l tu res  of b i rds  4-6 and  m a m m a l s  7-9. 

B y  us ing  isoelectr ic  focus ing  in  po lyac ry l amide  gels 
for pu r i f i ca t ion  of mouse  a n d  h u m a n  in ter ferons ,  CARTXR ~~ 
o b t a i n e d  a d issoc ia t ion  of t h e  n a t i v e  in t e r f e ron  molecule  
w h i c h  he  assumes  to  be  a d i m e r  of s imi la r  or iden t i ca l  
s u b u n i t s  (wi th  molecu la r  w e g h t  of 19,000 or 12,000, 
respect ively) .  Our  s t u d y  on  t he  to r to i se  in t e r f e ron  b y  t he  
same  t e c h n i q u e  is in  progress.  

Zusammenfassung.. Das Moleku la rgewich t  des I n t e r -  
ferons, d u r c h  Se lmiki  Fo res t  Vi rus  in  Ze l lku l tu ren  yon  
Sch i ldk r6 t enn ie re  induz ie r t ,  wurde  m i t t e l  Ge lch roma to -  
g raph ie  m i t  S e p h a d e x  G-100 b e s t i m m t  u n d  es e rgab  s ich 
ein W e f t  yon  33,500. 
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Chromatography of SFV-induced tortoise interferon on Sephadex 
G-100 column. A) Calibration curve with use of reference proteins 
(standard markers). 13) Elution profile of 1 ml concentrated interferon 
preparation. 
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Quantitative Ultrastructural  Differences in the Mi tochondr ium of P l eomorph ic  B l o o d f o r m s  
of T r y p a n o s o m a  bruce i  1,2 

I n  a p rev ious  s t u d y  3 we i n v e s t i g a t e d  t he  q u a n t i t a t i v e  
a l t e r a t i ons  oceur ing  in  t he  organel le  c o n t e n t  of a pleo- 
m o r p h i c  s t r a i n  of Trypanosoma brucei ( S T I B  33) d u r i n g  
t h e  t r a n s f o r m a t i o n  of t he  s lender  to. t he  s t u m p y  form. I n  
t h i s  con tex t ,  d i s t i nc t  d i f ferences  in  t he  v o l u m e  d e n s i t y  of 
t h e  m i t o e h o n d r i u m  ( V v ~ )  were s h o w n  to  ex i s t  b e t w e e n  
s lender  a n d  s t u m p y  forms.  The  inc reased  Vvm, for t he  
s t u m p y  forms  was found  to  cor re la te  w i t h  morpho log ica l  
a n d  b iochemica l  obs e r va t i ons  on  t h e  m i t o c h o n d r i a l  
changes  in bloods~:ream t r y p a n o s o m e s  a, 5. 

The  p r e sen t  p a p e r  descr ibes  our  i nves t i ga t i ons  of t he  
changes  in  t he  surface  dens i t i es  of t h e  i nne r  (Sv~u) a n d  
ou te r  (Svmio) m i t o c h o n d r i a l  m e m b r a n e s .  

Material and methods. The  s t r a i n  of T. brucei ( S T I B  33) 
and  t he  p r e p a r a t i o n  m e t h o d s  for e lec t ron  mic roscopy  h a v e  
a l r eady  been  descr ibed  a. The  same  7 series w i t h  d e t e r m i n e d  
f r equency  of s lender  fo rms  (I(SF), Tab le  I) were used for 
t he  p r e sen t  s tudy .  I n  each  series, 4 b locks  were r a n d o m l y  
chosen  a n d  t h i n  sect ions  cu t  in  1 sec t ion  plane.  F r o m  1 

sec t ion  pe r  b lock  40 mic rog raphs  were t a k e n  b y  sys tem-  
a t ic  r a n d o m  s a m p l i n g  on  35 m m  rol l f i lm a t  a p r i m a r y  
m a g n i f i c a t i o n  of 7 ,300•  in  a Ph i l ips  E M  300. The  
r e su l t i ng  160 mic rog raphs  pe r  series were c o n t a c t - p r i n t e d  
a n d  t h e  pos i t ive  f i lms p ro jec ted  on  t he  screen of a t a b l e  
p ro jec to r  s a t  a f ina l  m a g n i f i c a t i o n  of a b o u t  83,000 •  The  
screen c o n t a i n e d  a square  la t t i ce  t e s t  sys tem,  t he  d i s t ance  
be tween  t he  po in t s  m e a s u r i n g  2 cm (equ iva len t  to  0.241 ~xm 
on t he  sect ion).  

1 This  work  has  pa r t l y  been suppor ted  b y  the Schweizerischer 
Nat ional fonds  zur  FSrderung der  wissenschaf t l ichen Forschung.  
The authors  wish to t h a n k  Professor E. R. WE1BEL for his in te res t  
in this  work.  We also t h a n k  Miss S. BLEIKER and Mr. K. BABE for 
the i r  ski l l ful  technical  assistance.  
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