
15.9. 1975 Specialia 1037 

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 .  
mycol. Soc. Japan 15, 246 (1974). 

2 t~. "I'ATSUYAMA, H.  EGAWA, H. YAMAMOTO a n d  H. SENMARU~ 
Transact. mycol. Soc. Japan 16, 69 (1975). 

a Shimane Pref., Japan. 
4 Cadmium chloride was used. 
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Places for collecting of the samples polluted by cadnlium and fungi isolated from the samples 

]c~XPERIENTIA 31/9 

Places Samples Cadmium contents Cd-resistant fungi Tolerance to cadmium 
(ppm) (ppm) 

Neighborhood of closed refinery Soil ( • 2) ~ 23,15 b Penicillium lilacinum 10,000 
Paecilomyces sp. 10,000 
Synnematium sp. 10,000 
Cephalosporium sp. 4,000 

Standing water 0,15 Penicillium lilacinum 10,000 
Penicillium waksmani 8,000 
Penicillium ]umiculosum 2,000 
Penicillium sp. 2,000 
Trichoderma sp. ( • 2) ~ 4,000 2,000 

River fronl the mine field Mud ( • 6) 6,05 Penicillium lilacinum 10,000 
Paecilomyces sp. 2,000 
Trichoderma sp. ( • 5) 8,000-1,000 
Helminthosporium sp. 4,000 
Doratomyces sp. 4,000 
Cladosporium sp. 6,000 

Water ( • 2) 0,14 Trichoderma sp. ( • 2) 4,000 

Paddy field Soil ( • 5) 2,37 Penicillium lilacinum ( • 6) 10,000 
(polluted) Trichoderma sp. 8,000 

Helminthosporium sp. 1,000 
Cephalosporium sp. 4,000 
Curvularia lunata 6,000 
Microascus sp. 1,000 
Fusarium sp. 6,000 

Paddy field Soil ( • 4) 0 , 4 2  Trichodermaligurosum ( • 2) 6,000 1,000 
(little polluted) Trichoderma sp. 4,000 

Helminthosporium sp. ( • 2) 2,000-1,000 
Microascus sp. 1,000 

~Number of samples, bThe average value. ~ of strains. 

p p m  as a min imum.  The to lerance of 40 isolates, ob ta ined  
f rom the  land by  the  use of the  med ium conta in ing  1,000 
p p m  of cadmium,  was evaluated.  

Results  and discussion. A number  of fungi isolated f rom 
the  pol lu ted  samples  by  tile use of the  PSA-rosebenga l -  
s t r e p t o m y c i n  med ium showed a decrease compared  wi th  
those  f rom the  soil outs ide the  farm. The ra t io  of the  
n u m b e r  of the  fungi  isolated f rom the  samples  using the  
med ium  conta in ing  1,000 p p m  of c admium to the  n u m b e r  
of those  isolated by  the  use of the  med ium wi thou t  cad-  
mium were raising according to the  increase of c ad mi u m 
con ten t s  in the  samples.  As shown in the  Table, Penic i l l ium 
l i lac inum accounts  for 23% of all the  fungi  isolated by  
the  use of t he  med ium conta in ing  1,000 p p m  of cadmium,  
and  seems to be a s t rong res i s tan t  fungus to cadmium.  
Judging  form these  results,  P. l i lac inum m a y  be a 
d o m i n a n t  species in land pol lu ted  by  cadmium,  and  it 
was p r e sumed  t h a t  P .  l i lacinum is an indica tor  fungus in 
t he  biological inves t iga t ion  of the  soil pollut ion.  

In  addi t ion  to t he  fungus,  2 isolates of Paecilomyces sp. 
and S y n n e m a t i u m  sp. showed resis tance to  10,000 p p m  

of cadmium.  Penic i l l ium waskman i  and  an isolate of 
Trichoderma sp. showed res is tance  to  8,000 p p m  of 
cadmium.  

Summary .  Pen ic i l l i um l i lacinum, one of the  fungi 
isolated f rom fa rm land cont inuous ly  i r r igated f rom the  
mine  fields, m a y  be a d o m i n a n t  species in t he  land pol lu ted  
by  cadmium,  so i~ was p re sumed  t h a t  P .  l i lac inum is an  
indica tor  fungus in the  biological inves t iga t ion  of the  soil 
pollution.  
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Serum Protein Pattern of Mice During Infection 
Ancylostoma caninum Larvae 

Ancylos toma can inum is one of the  m o s t  pa thogen ic  
canine h o o k w o r m  causing anaemia ;  t he  larvae  also 
infect  m a n  cutaneously ,  producing  clinical s y m p t o m s  of 
cu taneous  larva  migrans  or creeping e rup t ion  1-*, there-  
af ter  t h e y  m a y  migra te  to the  lungs 6, 6 and  even appear  in 
the  s p u t u m  L Signif icant  a l t e ra t ions  in the  se rum pro te in  
following di f ferent  hookworm infect ions have  been re- 

with Single and Repeated Doses of 

por ted  in m a n  s-l~ d o g n ,  12 and o the r  exper imenta l  
hos t s  13. The unde r s t and ing  of zoonosis of A.  caninum,  
and also of the  i m m u n e  responses  induced  by  the  infective 
larvae of Ancylos tomes  in the i r  no rmal  hos ts  (man and  
dog) dur ing init ial  per iods  of infect ion wi th in  t he  tissues, 
can be apprec ia ted  in such exper imen ta l  hos t s  (Swiss 
albino mice) where  t he  larvae do no t  develop fur ther  14. 


