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specific differences in the  synthes is  of the  A(M) and B(H) 
subuni t s  i or ra tes  of ca tabol i sm of the  various isozymes ~ *. 

Regional  differences in ep idermal  morpho logy  have  
been  shown to be regula ted  in adul t  guinea-pigs and  
hams te r s  by  the  local dermis  9,10. Overall,  i t  would appear  
t h a t  the  vary ing  p a t t e r n s  of L D H  epidermal  isozymes 
derive main ly  f rom the  ac t iv i ty  of local popula t ions  of 
kera t inocytes  wi th  poss ibly  some cont r ibu t ions  by  o ther  
cell types  such as Lange rhans  cells. I t  r emains  to be 
shown whe the r  the  re la t ive  amoun t s  of L D H  isozymes 
synthes ized  depend  on in fo rmat ion  intr insic  to  the  epi- 
dermis  or are p r o g r a m m e d  b y  the  under ly ing  dermis  
t h r o u g h o u t  life. In  hair less (C57HR) mice, the  al tered 
dermal -ep idermal  in te rac t ions  cu lmina t ing  in hair  loss 1~ 
produce  a t  mos t  a small  depa r tu re  f rom the  L D H  iso- 
zyme pa t t e rn s  found  in the  hai red mice. 

The significance of a mul t ip l ic i ty  of forms of L D H  in 
skin is uncer ta in ,  for the  precise roles p layed  by  the  various 
isozymes have  no t  been  es tab l i shed  n-17. PAPACONSTAN- 
TINOU ~ has  p roposed  t h a t  the  passage of mitot ical ly-  
act ive cells into the  s t a t i ona ry  (postmitot ic)  phase  is 
charac te r ized  by  a change  f rom an isozyme p a t t e r n  where  
LDH-5  p redomina te s  to  one where  LDH-1 predominates .  
The h igh  level of LDH-5  in mi to t ica l ly-ac t ive  normal  

mouse epidermis  and  the  a p p a r e n t  loss of LDH-1 in 
epidermis  t r ea t ed  wi th  a hyperp las i a -p roduc ing  chemical  
agent  are cons is ten t  wi th  PAPACONSTANTINOU'S hypo the -  
sis. Nonetheless ,  ne i ther  the  avai lable da t a  on the  L D H  
isozymes nor  on regional  mi to t ic  act ivi t ies  in t he  epidermis  
of the  mouse  is pe rmi t  any  final conclusions regarding the i r  
possible relat ionship.  This s t u d y  does suggest  t h a t  in 
w h a t e v e r  capac i ty  L D H  isozymes funct ion,  all areas of 
the  epidermis  do no t  have  precisely the  same require- 
ments .  

Summary. Five isozymes of L D H  are demons t rab le  in 
the  epidermis  of the  ear pinnae,  h ind  feet, t r u n k  dorsa, 
and  tails of adul t  C57BL, C57HR, and C3HB mice by  
po lyacry lamide  gel electrophoresis .  LDH-5  ac t iv i ty  
p redomina tes  in e lec t ropherograms.  The ra t io  of LDH-1 
to LDH-5  is grea ter  in the  epidermis  of ear  p inna  and 
t r u n k  do r sum t h a n  in t h a t  of tai l  and h ind  foot. The 
region-specif ic  p a t t e rn s  of ep idermal  L D H  isozymes are 
no t  corre la ted  wi th  melanin  p igmen ta t i on  or 'hair iness '  
of the  skin. 
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Fig. 3. Electropherograms of LDH isozymes in epidermis of C57BL/ 
6J mice treated repeatedly with a nlixture of turpentine and acetone : 
A) hind foot (treated); B) tail (treated); C) hind foot (nontreated); 
D) tail (nontreated). LDH-5 predominates in treated and non- 
treated mice. Although LDH-5, LDH-4 and traces of LDH-3, LDH- 
2 and LDH-1 are detectable in skin of nontreated mice, only LDH-5 
and LDH-4 are demonstrable in treated skin. 
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Peroxidase Uptake Through the Tegument of the Cestode Taenia hydatigena 

One of the  i m p o r t a n t  a t t r i bu t e s  of the  ces tode t e g u m e n t  
is the  absorp t ion  of food mater ia ls  f rom the  hos t  intest ine,  
as t h e y  lack a m o u t h  and digest ive t ract .  By  apply ing  
au torad iographic  t echn iques  KING and LUMSI~EN 1 ob- 
served the  passage of labelled linolic acid t h rough  the  
t e g u m e n t  of Hymenolepis diminuta, suggest ing t h a t  t he  
t e g u m e n t  is capable  of t r anspor t ing  macromolecular  
subs tances  f rom the  hos t  intest ine.  Similarly, in the  same 
cestode species, ROTHNAN 2, employing  di f ferent  colloidal 
substances ,  r epor ted  the  absorp t ion  of those  colloidal 
subs tances  t h rough  the  t e g u m e n t  by  electron microscope. 
However ,  h i the r to  no exper imen ta l  evidence has been 

provided  to  subs tan t i a t e  the  e n t r y  of pro te in  molecules 
t h ro u g h  the  t e g u m e n t  of cestodes.  Hence  an a t t e m p t  has 
been made  in the  p resen t  invest igat ion t o  s tudy  the  
na tu re  of the  pe rmeab i l i ty  of the  t e g u m e n t  of the  cestode 
Taenia hydatigena to pro te in  molecules b y  using p lan t  
peroxidase,  which  has  been ex tens ive ly  used recent ly  as a 
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t r ace r  molecule  in the  s t u d y  of pro te in  t r a n s p o r t  across 
cel lular  m e m b r a n e s  ~-5. 

A d u l t  Taenia hydatigena were o b t a i n e d  f rom n a t u r a l l y  
infec ted  dogs b y  r e m o v a l  f rom the  smal l  in tes t ine ,  an d  
were washed  in p h o s p h a t e  buffer  a t  p H  6.5. The  t r ace r  
p ro t e in  employed  was ho r se rad i sh  pe rox idase  a n d  the  
p rocedure  follwed was t h a t  of OSBORNE and  MILLER 6 
w i th  a p p r o p r i a t e  modif ica t ions .  Af te r  washing ,  the  live 
spec imens  were p laced in concen t r a t i ons  of 0.1, 0.5 an d  
1.0% hor se rad i sh  pe rox idase  in p h o s p h a t e  buffer  a t  p H  
6.5 for per iods  of 30 rain  to  48 h. All the  expe r imen t s  were 
pe r fo rmed  a t  24 ~ Fo r  v isua l iz ing  the  sites of perox idase  
up take ,  the  an imal s  were r e m o v e d  f rom the  i n c u b a t i o n  
m e d i u m  a t  d i f fe rent  t ime  in te rva l s  and  r insed  in phos-  
p h a t e  buffer.  Di f fe ren t  regions of the  w o r m  were sliced 
in ice-cold 4% buffered  n e u t r a l  f o rma ldehyde  an d  k e p t  
in t he  same so lu t ion  for 4 h f ixat ion.  The  di f ferent  regions 
of t he  w o r m  were w a s h e d  th r i ce  w i t h  ice-cold 10% sucrose 
so lu t ion  a t  30 m i n  in te rva l s .  S u b s e q u e n t l y  t he  ma te r i a l  
was e m b e d d e d  in ge la t in  and  frozen sect ioned.  The  sect ions  
were washed  r e p e a t e d l y  in p h o s p h a t e  buffer  (pH 7) 
and  9 ml  of benz id ine  r eagen t  (0.3% benz id ine  in phos-  
p h a t e  buffer  a t  p H  7) was  added  w i t h  gent le  shaking .  
Af te r  2 min,  2 ml  of 0 .3% h y d r o g e n  peroxide  was added  
and  t he  sect ions  s h a k e n  v igorous ly  a t  room t e m p e r a t u r e  
for 10-30 min.  The  sect ions  were d e h y d r a t e d ,  c leared in 
xy lene  and  m o u n t e d  in C a n a d a  ba lsam.  Regions  t a k i n g  
up  perox idase  t u r n e d  d a r k  b r o w n  on t r e a t m e n t  w i t h  
benz id ine  r e a g e n t L  Cont ro l  an ima l s  were i n c u b a t e d  in 
a s imi lar  m a n n e r  w i th  t he  omiss ion  of pe rox idase  f rom t h e  

m e d i u m  an d  fixed in the  same m a n n e r  as t h e  e x p e r i m e n t a l  
animals .  

I n  t h e  e x p e r i m e n t a l  animals ,  t h e  t e g u m e n t  of the  neck  
region an d  grav id  p rog lo t t ides  did  n o t  show a n y  ev idence  
of perox idase  u p t a k e  even  a f te r  i n c u b a t i o n  for 48 h 
us ing  d i f fe rent  c o n c e n t r a t i o n s  of t h e  i n c u b a t i o n  med ium.  
In  the  region of the  m a t u r e  proglo t t ides ,  t he  t e g u m e n t  
showed  a pos i t ive  r eac t ion  a t  0 .1% perox idase  concen t r a -  
t ion  a f te r  24 h of incuba t ion .  In  0 .5% concen t r a t i on ,  
g ranules  were obse rved  in the  t e g u m e n t  even  a t  12 h. 
i n  a 1.0% concen t r a t ion ,  t h e  u p t a k e  of pe rox idase  was 
faster ,  t h e  t e g u m e n t  showed a pos i t ive  r eac t ion  a f te r  6 h 
of i n c u b a t i o n  (Figure).  Cont ro l  an ima l s  did  no t  show a n y  
pos i t ive  benz id ine  reac t ion  in a n y  region of the  body.  

I t  m a y  be seen f rom the  foregoing a c c o u n t  t h a t  the  
pe rox idase  u p t a k e  occurs  on ly  in the  m a t u r e  p rog lo t t ides  
region, sugges t ing  t h a t  th i s  region a lone is i nvo lved  in t he  
p ro t e i n  s eques t r a t i on  f rom t h e  h o s t  in tes t ine .  A l t h o u g h  
t h e  absence  of perox idase  u p t a k e  in t h e  region of g rav id  
p rog lo t t ides  m a y  be cor re la ted  w i t h  t h e  s tabi l ized n a t u r e  
of i ts  p ro t e in  c o m p o n e n t  of t h e  t e g u m e n t  s , t he  fac tors  
which  re s t r a in  the  e n t r y  of pe rox idase  t h r o u g h  t h e  tegu-  
m e n t  of the  neck  region, t h e  p ro t e in  c o m p o n e n t  of which  
is uns tab i l i zed  an d  s imi lar  to  t h a t  of m a t u r e  p rog lo t t ides  9, 
are n o t  clear a t  present .  

Zusammen/assung. Die Durchl / i ss igkei t  der  K u t i k u l a  
ve r sch iedener  K 6 r p e r a b s c h n i t t e  y o n  Taenia hydatigena 
fiir Eiweissmoleki i le  wurde  mi t t e l s  Meer re t t i ch -Pe rox i -  
dase  u n t e r s u ch t .  Dabe i  wurde  nachgewiesen ,  dass  die 
K u t i k u l a  v o n  T. hydatigena n u r  im Bere ich  der  reifen 
P ro g l o t t i d en  fiir Pe rox idase  durchlXssig ist. Dies l~sst  
die A n n a h m e  zu, dass  einzig in d iesem K 6 r p e r a b s c h n i t t  
yon  T. hydatigena die R e s o r p t i o n  v o n  Eiweiss  aus  dem 
D a r m  des VVirtes erfolgt.  
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Transverse section passing through the mature proglottid of Taenia 
hydatigena. Arrows indicate the location of the peroxidase granules 
in the tegument and sub-tegumental regions. 
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Penic i l l ium l i lac inum: Its  T o l e r a n c e  to  C a d m i u m  

A n u m b e r  of me t a l - r e s i s t an t  fungi were isola ted f rom 
fa rm land po l lu ted  b y  mine  d ra inage  1, 2. This  e x p e r i m e n t  
was car r ied  ou t  to  f ind t he  d i s t r i bu t i on  of the  fungi  in the  
l and  po l lu ted  b y  c a d m i u m  and  the  to le rance  of t he  fungi  
to cadmium.  

Materials and methods. Soil a n d  wa te r  were col lected 
f rom Sasagadan i  mine  field 3 and  i ts  ne ighbo rho o d  as 
shown in the  Table.  C a d m i u m  con ten t s  in the  collected 
samples  were measu red  us ing  a tomic  a b s o r p t i o n  spect ro-  
pho tome te r ,  and  fungi  were isola ted f rom the  samples  
us ing p o t a t o  sucrose agar  (PSA) - rosebenga l - s t r ep tomyc in  

m e d i u m  or the  m e d i u m  c o n t a i n i n g  1,000 p p m  of c a d m i u m  ~. 
To le rance  of t h e  fungi  to  c a d m i u m  were found  b y  the  
mycel ia l  g r o w t h  on  P S A  m e d i u m  c o n t a i n i n g  c a d m i u m  a t  
a c o n c e n t r a t i o n  of 10,000 p p m  as a m a x i m u m  a n d  1,000 

1 [~. "FATSUYAMA, H.  [~GAWA, ~1. YAMAMOTO a n d  K. INOUE, T r a n s a c t .  
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a Shimane Pref., Japan. 
4 Cadmium chloride was used. 


