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In  con t ro l led  e x p e r i m e n t s  w i t h  sheep and  ca t t l e  
a r t i f ic ia l ly  infec ted  w i t h  l a rvae  of lung  n e m a t o d e s  of t he  
genus  Dictyocaulus, a single oral  dose of 5 m g / k g  e l im ina t -  
ed 84 -100% of t he  worms.  In  sheep  n a t u r a l l y  in fec ted  
w i t h  t a p e w o r m s  of t he  genus  ]V[oniezia, a single oral  dose 
a t  10 m g / k g  reduced  t he  w o r m  b u r d e n  b y  100%. 

Albendazo le  was a d m i n i s t e r e d  ora l ly  a t  10 m g / k g  to 
sheep ar t i f ic ia l ly  in fec ted  w i t h  me tace rca r i ae  of Fasciola 
hepatica a f t e r  t he  in fec t ion  was d e t e r m i n e d  to  be  p a t e n t .  
The  a c t i v i t y  was excel lent ,  w i t h  99% of t he  f lukes be ing  
e l imina ted .  

P r e l i m i n a r y  e x p e r i m e n t s  also ind ica te  t h a t  c o m p a r a b l e  
low doses are effect ive  aga ins t  Ascaris, Oesophagostomum 
and  Trichuris in  pigs;  smal l  and  large s t rongy l id  worms,  
Oxyuris, Parascaris a nd  Probstmayria in horses ;  Ascari- 
din and  Heterakis in chickens.  

Mice were in fec ted  ora l ly  w i t h  50,000 e m b r y o n a t e d  ova  
of Ascaris suum pe r  d a y  for 2 days.  Albendazo le  fed 
p r o p h y l a t i c a l l y  for 11 days  a t  0 .05% of the  d ie t  p r o t e c t e d  
the  mice aga ins t  t he  l e tha l  effects of t he  m i g r a t i n g  larvae.  

In  a p r e l i m i n a r y  e x p e r i m e n t  in  dogs, a single oral  dose 
of 250 m g / k g  was e x t r e m e l y  ac t ive  aga ins t  Toxocara cauls 

b u t  was on ly  s l ight ly  ac t ive  aga ins t  A ncylostoma caninum. 
However ,  a d m i n i s t r a t i o n  a t  50 m g / k g  for 3 days  was ful ly 
effect ive  aga ins t  these  worms.  

The  oral  LDs0 in r a t s  of a lbendazo le  was d e t e r m i n e d  to 
be  2.40 g/kg w i t h  95% conf idence  l imi ts  of 1.55 to  3.25 
g/kg. No u n t o w a r d  effects were obse rved  in sheep  dosed 
ora l ly  w i t h  up  to 100 mg/kg.  However ,  a single dose of 
500 m g / k g  was n o t  to le ra ted .  F u r t h e r  s tudies ,  de l inea t ing  
the  tox ic  and  t e ra togen ic  p o t e n t i a l  of t he  c o m p o u n d  are 
underway .  

This  is t he  f i r s t  r epo r t ed  a n t h e l m i n t i c  wh ich  promises  
to  h a v e  useful  a c t i v i t y  aga ins t  all t h e  types  of h e l m i n t h  
pa ras i t e s  m e n a c i n g  our  domes t i c  an imals .  E x t e n s i v e  
inves t iga t ions  are now u n d e r  way  a r o u n d  t he  world  to 
ful ly eva lua t e  i ts  sa fe ty  and  field efficacy. 
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Summary. Nuclei  of e t io la ted  h y p o c o t y l  cells of the  sunf lower  (Helianthus annuus L.) d i sp lay  c h r o m a t i n  subun i t s  of 
110 A d i a m e t e r  in  u n t r e a t e d  u l t r a t h i n  sect ions,  because  of s p o n t a n e o u s  and  ex tens ive  c h r o m a t i n  decondensa t ion .  

E u k a r y o t i c  c h r o m a t i n  is o rganized  in t h e  fo rm of a 
r e p e a t i n g  s u b u n i t  s t r u c t u r e :  H i s t o n e  oc t amer s  ~-4 are 
assoc ia ted  w i t h  some 200 base  pa i rs  of D N A  fo rming  t he  
socalled v-bodies 5 or nuc leosomes% t he  single s u b u n i t s  
are connec t ed  b y  D N A  segmen t s  free of h is tones .  Thus ,  
t he  a p p e a r a n c e  of beads  on  a s t r i ng  arizes, w h e n  c h r o m a t -  
in is p r e p a r e d  in a p p r o p r i a t e  m a n n e r  ~-~. A l t h o u g h  nu-  
cleosomes h a v e  been  d e m o n s t r a t e d  b y  va r ious  b iophys i -  
cal, b iochemica l  a n d  e lec t ron  microscopic  t echn iques  to 
occur  in  all  euka ryo t i c  organisms,  such  as fungi,  p l a n t s  
and  animals~-~% t h e y  were no t  ye t  shown  in u l t r a t h i n  
sect ions  p r epa red  for  c o m m o n  t r a n s m i s s i o n  e lec t ron  
microscopy.  

Material and methods. Seeds of Helianthus annuus L. 
var .  Rus s i an  M a m m o t h  were g e r m i n a t e d  in t h e  dark .  
P a r e n c h y m a  cells of t he  h y p o e o t y l  co r t ex  were f ixed in  
g l u t a r a l d e h y d e  (1%, p H  7,3) for 2 h, pos t - f ixed  w i t h  os- 
m i u m  t e t r o x i d e  (1%) for  1 h, a n d  b lock- s t a ined  w i t h  
n r a n y l - a c e t a t e  d u r i n g  d e h y d r a t i o n  lL E m b e d d i n g  was 
m a d e  accord ing  to SPURR ~s. U l t r a t h i n  sect ions  were 
m a d e  w i t h  a Re i che r t  O m U  3 u l t r a m i c r o t o m e  a n d  micro-  
g r aphed  w i t h  a Zeiss E M  10 e lec t ron  microscope a t  60 kV. 

Results. The nuclei  of e t io l a t ed  h y p o c o t y l  cells of t he  
sunf lower  are  cha rac t e r i zed  b y  a n  ex tens ive  c h r o m a t i n  
decondensa t ion .  This  decondens a t i on  p r o b a b l y  subs t i t u -  
tes  s o m e w h a t  t he  p r e t r e a t m e n t  of c h r o m a t i n g  w i t h  10% 
formal in ,  t h a t  was  used to revea l  nucleosomes ,  e.g. in  
whole  m o u n t  m e t a p h a s e  ch r om os om es  12. As a resul t ,  a 
c lear  s u b u n i t  s t r u c t u r e  is v is ible  in  u l t r a t h i n  sec t ion  wi th -  
o u t  a n y  p r e t r e a t m e n t  (Figure).  T he  un r ave l l i ng  of t h e  
c h r o m a t i n  f ibres  is, however ,  n o t  suff ic ient  to  give rise to  

t he  a p p e a r a n c e  of beads  on a s t r ing,  i.e. to  revea l  t he  
h is tone- f ree  D N A  segmen t s  be tween  t he  nucleosomes.  
Some po r t ions  of t he  c h r o m a t i n ,  p r o b a b l y  c h r o m o m e r e s  
and  h e t e r o c h r o m a t i n ,  d i sp lay  a denser  p a c k a g i n g  of the  
s u b u n i t s  t h a n  does t he  gross of t he  nucleus.  The  d i a m e t e r  
of t he  single par t ic le  is, on  an  average,  110 A. 
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Ultrathin section of a hypocotyl 
cell nucleus of Hdianthus an- 
nuus. Note lhe subunit structure 
throughout the chrolnatin. Glu- 
taraldehyde, OsO4, uranylace- 
rate, Epon. • 60,000. 

Discussion. The demons t ra t ion  of chromat in  part icles 
in un t rea ted  nuclei  of the  sunflower gives direct  evidence 
for the  subuni t  organizat ion of chromat in ,  which was so 
far  pos tu la ted  f rom results obta ined  by  indirect  methods  
and shown in electron micrographs  of specifically pre- 
t r ea ted  cells. The d iamete r  of the  subuni t  was found to be 
about  110 ~_ in Helianthus. The s ta tements  on the  size of 
nucleosomes given in the  l i tera ture  are variable,  such as 

69 ~10, 70-90 X12, 125 AG;"and 135 X 50 ~11. Since i t  is 
well  established tha t  the  single subuni t  is composed of 
each 2 molecules of the  histones of t ype  f2a l ,  f2a2, f2b, 
and I3 2-~, the  different  d iameters  repor ted  m a y  be ra ther  
the  consequence of different  techniques  employed for 
their  demons t ra t ion  than  the  expression of species- 
specific var iat ion.  
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Summary. Evidence  of hybridization between the  ground squirrels, Spermophilus tridecemlineatus and S. mexicanus 
is presented  on the  basis of chromosomal  and prote in  data.  The  hybr ids  produced appear  to be comple te ly  interferti le.  
Based on the  evidence of hybr id iza t ion  and the  recent  rees tab l i shment  of con tac t  be tween these two species, t h e y  are 
considered to be semispecies. 

The  nearct ic  ground squirrels of the  genus Spermo- 
philus are comprised  of 6 subgenera  or groups of species of 
close t axonomic  af f in i ty  2. The  subgenus Ictidomys in- 
eludes 4 species of s tr iped or spot ted  ground squirrels, 
and 2 species S. mexicanus and S. tridecemlineatus are 
widespread,  occurr ing in grassy habi ta t s  f rom centra l  
Canada  and the  Uni t ed  States  to the  eastern Rocky  
Mounta ins  (S. tridecemlineatus) and southwestern  Uni ted  
States  and nor thern  Mexico (S. mexieanus)3, 4. Recent ly ,  
]-X~ADLER and HUGHES 5 correlated chromosomal  characters  
of t he  two  species, and de te rmined  t h a t  ka ryo typ ic  
evidence subs tant ia tes  the  close phylogenet ic  re la t ion-  
ship be tween  the  two species. 

This  repor t  provides  evidence of na tura l  hybr id iza t ion  
be tween  S. mexicanus and S. tridecemlineatus based on 
karyological  and al lozymic var ia t ion.  Addi t iona l ly  inter-  

p re ta t ion  of the  avai lable  da ta  provides  a basis for 
de termining  the  level of speciat ion a t ta ined  by  these two 
taxa.  

Materials and methods. Ground squirrels (N = 160) 
were examined  f rom 18 na tura l  popula t ions  as follows: 
Spermophilus tridecemlineatus. Ind iana :  Terre  Haute ,  
Vigo Co., 12; Texas :  Denton,  Den ton  Co., 18; Lewisville,  
Denton  Co., 7; Wich i t a  Falls, Wich i t a  Co., 17; Paris, 
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