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A  Histochemical  Study  on  Alkaline Phosphatase  in Germ  Free  Mice

                  Rikio NiKi  and  Keichi WATANABE

      Dapartment of Pathology, Sthool of Medicine, Keio  Liniversiop, 7Z)lpJo

              Kazuyoshi MAEJiMA  and  Yeshihiro Kiucm

                DePartment of' Animal Pathology, the institute

              of il4kdical  Science, the (1}ziversicy of 7blpJo, Tbdyo

    In our  previous histochemical study,  we  reported  that  the  alkaline  phosphatase
(AiP) activities  in the  Iiver (bile canalicuii),  spleen  (perifbllicular region),  intestine

(brush border of  thc  epithelial  cells)  and  lymph  node  (medullary cord)  were  ex-

tremely  elevated  in the  germ-free mice  of  ICR  strain  compared  with  those  of  con-

ventional  micc.

    In the  present report,  histochemical observations  were  made  on  AIP activities

in the  Iivers and  the  spleens  of  thc fo11owing ICR  mice:  I. Germ-free 2. Germ-free
mice  monocontaminatcd  (gnotobiotes) by or  immunized  with  @  a  single  strain  of

enteric  bacteriae (cfE. coli), dy Staphylococcus aureus  (or other  purulent bacteriae)
and  @  chrome  vaccine  of  salmonella  enteritidis,  3, conventional  ICR  mic;e  with  @
no  special  treatment  or  @  a  suMcient  streptomycin  administration  to  get the  enteric

bacteria free state.  Thc  scrum  AIP  titer of  these groups of  mice  was  also  measured.

    Eminently elevated  AIP activities  in the  liver and  spleen  of  Group"1"(Germ-free)
mice  were  sharply  decreasecl by the contamination  of  some  enteric  bacteria (`[2
@':) but not  by the  contamination  ofstaphylecocci  (``2 O':) or  immunization with
the chrome  vaccinc  ("2 @").
    Although  the  bile canaliculi  (liver) and  perifo11icular regions  (spleen) of  the

conventional  mice  ("3 @'') showed  almost  no  AIP  activity,  the intense AIPactivity
in the  capillary  endothelia  remained  unaltered  with  

"the
 conventionalization''  of

gerTn-f}ree mice.  In the  enteric  bacteria-firee mice,  the  AIP activities  in the bile
canaliculi  and  peripheral region  of  the  splenic  fo11icles were  modcrately  recovered.

    Changes of  the  serum  AIP titer arnong  these diflbrent experim ¢ ntal  groups of

mice  were  quite similar  to those  of  histochemical AIP  activities  in the  livers and

spleens.

    The  critical  decrease of  the liver, spleen  and  serum  AIP  might  be owing  mainly

to the contamination  of  the  enteric  bacteria,

The  Changes  of  Non-specific Alkaline Phosphatase
Activity in the  Small  Intestine of  Developing  Rat

                  Kazuyuki  ONo                       '

    Dapt. of'Anatorppt, ftvate Medical Colgage, .Mbrioka

    Non-specific alkaline  phosphatase  activity  was  light and  eleetron  microscopically

investigated in the  small  intestine ofrats  from birth to SO days of  age.  Glutaraldc-
hy, de-fixed frozen sections  were  incubated for 15 minutes  in a  mixture  of  1-naphthyl
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phosphate  and  hexazotized pararosanilie.
    From  the day  of  birth until  the  l5th, clay alkalinc  phosphatase  activitics  of

duodenal epithelium  were  observed  only  on  membranes  covcring  microvilli,  And
then,  on  the  23rd and  25th day, phosphatasc  activities  were  observed  in the same

sites as  thosc  in fu11 grown  rat,  i.c. on  the microvilli,  the  rateral celi membranes  and

Gelgi apparatus,  In the  ileal epithelium,  the alkaline  phosphatase was  localized
on  the microvilli  and  the  cytoplasmic  smooth  mcmbrane  systcm  until  the 20th day
aftcr  birth. On  the 23rd day, however, the activities  were  no  longer seen,  In con-

trast to these changes,  the Iocalization of  alkalinc  phosphatase in thcjejunum  showed

no  change  with  agc:  The  reaction  products, azo  dyes, were  situated  only  on  the

microvillus  membrane  of  the  absorptive  cells.

Electron  Microscopic  Enzyme  Histochemistry  on  Plasma

      Membrane  Fraction  Isolated  firom  Rat  Liver

  II. Elhcts of  Acetone  upon  the  Activities of  ATPase

   and  5'-Nucleotidase  of  Isolated  Plasma  Membranes

Kin-ichi OHKAwA

Dopartment of C)tochemistcy, T7ie enest Disease Research bistitute,

                 ]dyolo  Lritiversit7, K)]oto

    Plasma  membranes  were  isolated from  rat  livcr by  sucrose  density gradient
centrifugation  after  homogenization  in 1 mM  sodium  bicarbonate solution.  

rl'he

isolated hepatic plasma membranes  were  treated  with  either  absolute  acetone  or

109/. water  in acetonc  for 10 minutes  at  25eC or  2eC prior to the  incubation in thc
media  for ATPase  and  5'-nucleotidase (prepared according  to  Wach$tein  and

Meisel). The  treatment  of  the isolated plasma membranes  with  absolute  acetone

did not  give any  specifically  inhibitory elfects  upon  the activities  of  the enzymes,

Ten  per cent  water  in acetone,  how ¢ ver,  inhibited the activity  ofATPase  completcly.

The  activity  of  5'-nucleotidase was  not  significantly  influenced by 10%  water  in

acetone.  Thc  plasma  membranes  treated  with  10%  water  in acetone  at  2QC gave
the  positive reaction  for ATPase  activity.  As prcviously reported  the activities  of

both  enzymes  locate asymmetrically  at  the  outer  reaflets  of  the  rnembrane  element

lining the  bile canaliculi  and  also  at  the  cytoplasmic  surfaces  of  the  tightjunctions,

    The  activity  ofATPase  both at  bile canaliculi  and  tightjunctions  showcd  the

same  behavior to the trcatments  with  absolute  acetone  or  IO%  ",ater  in acetone  as

stated  above.  The  activity  of5'-nucleotidase  at  both sites had the  different response

to the treatments  from  that  of  ATPase.

    These  electron  microscopic  findings are  in good  agreement  with  the  prcvious
light microscopic  observations.

    The  difllerential eflects  of  absolute  acetone  and  100/, water  in acetone  upon

ATPase  and  5'-nuclcotidase are  explained  on  the basis of  the phospholipid
dependency of  ATPase  of  hepatir plasma membranes.


