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The  Carbehydrate  Residues  of  Gastrie

  Mucins  in  FetaX  and  Adult  Rats
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      and  Shuji  YA)MSHITA

Department  of  Anatomy,  Kitasato  Un-ver-

   s ±ty  School  of  Medicine,  Kanagawa

  The  carbohydrate  residues  of  gastric
mucins  were  exam ±ned  by  various  lectins.

The  sections  (2 vm  in th ±ckness)  were

reacted  w ±th  b ±otinyl-lect ±ns,  and  were

reacted  with  FITC-labeled  avidin.  The

react ±en  sites  oE  each  lectin  were
clearly  ebserved  as  the  spee ±fic  fluo-
rescence.  By  this  methoa,  gastrlc  rnueln's

centain ±ng  ±n  surface  epitheUum  were

different  Erom  thern  in rnucous  neek  cells
in the  composition  of  carbohydrate  resjr

dues;  the  rnucins  in  surface  epithel ±um

contained  B-D-galactosarfiine,  a-L-fuco-

syl,  and  B-D-glucosamine. But  the  sugar

res ±dues  of  the  rnuc ±ns  in mucous  neck

cells  were  mainly  B-D-galactose.  The

gastric  rnucin  of  adult  rat  stomach  did

not  conta ±n  a-D-galactose  residue.  But,

a-D-galactose  residue  was  clearly  rec-

ognized  in  the  gastric  mucous  epithe-

lium  both  ef  fetal  (17-20 days  of  gesta-
tion)  and  of  newborn  rat  {O-9 daysafter
birth}.

Modified  PAS  reaetions  fov  demonstra-
  ting  diffevent  siaLie  aeids
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   Many  different  species  of  sialic  acid

have  now  been  Ssolated  and  identified
b ±ochem ±cally.  Reliable  histoehemieal
techniques  fer  selective  dernonEtvation
of  diffeveent  siaLic  acids,  howevev,
have  been  restrieted  to  sialidase  diges-
tion  followed  by  basie  dye  stainings,By

employing  rnodified  PAS  veaetions,  the

pTesent  Etudy  was  undertaken  to  eluei-

date  the  distnibution  ef  N-aeetylneu-
vam ±nie  acid(NANA),  8-O-aoetyl  MANA.  7-
O-aeetyl  NANA  and  9-O-aeetyl  NANA  in
the  human  gastvei.ntestinal  tvaat,

   (1)diiinite seleetive  staining  of

NANA  was  obtained  by  mild  periodate  ox ±-
dation(lmM,OeC,10min)-Sehiffreaction.
(2)8-O-aeetyl  NANA  was  demonstvated  by
modifi.ed  Culling  

'
 s  sequence(  PA-R:D-ALI-I-

PAS).  (3)7-O-aoe'tyl  NANA  should  show  e-

qual  ovdi.nary  PAS  and  PA-RED-ALH-PAS  re-

activity,  (4} C7-s  vteinal  hydroxyl  in  9-

O-aee'tyl  NANA  is  only  oxidtzed  by  prolon-
ged  periodate  axidation  foT  48hvs  and,

subseq.uently,  would  lose  voutine  PA-RED-
ALH-PAS  Teactivity.

   The  results  revealed  that:{1)reac-'Livity
 to  NANA  and  8-O-aeetyl  NANA  was

invevsely  propevtional  in  any  gastvo-
intestinaL  mueous  eells.  Q)9-O-acetyl
NANA  was  not  pTesent  in  the  intestines.
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tiatien  ot'  mucin-type  glyaoprotreins
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    Glyeoproteins  hava  been  elass ±fied
into  thvee  major  types  based  on  theiv

glycopeptide  bonds.  Among  them,  only  O-
-glyaosidic linkage  between  N-acetyl-
valaetosarn ±ne  and  sevine  or  thveonine
:pe suseeptible  to  alicaline  hydrelysis
(AH),  Bieeherniaal  AI･1 is pev,fovmed  undev
velatively  seveTe  eonditions  and,  thus,

was  haDdly  dppl!eable  to  htstoehemieal
staining,  In the  present  study,  the
authevs  have  developed  a  new  sequenee

in  whieh  tiEsue  seetions  were  ao]].odion-

ized  before  andl  in  addition,  after  AH

with  O.SM  NaOH  ln  7Mag ethano]  and  the

effect  of  AH on  mu ¢ osubstanees  were
exernined  by  PAS  veaetion.

    ExDosure  to  AII for  U8-144  hour.s
led  to  a  complete  loss  of  PAS  r'eactlvlty

of  epitheL ±al  mueins  in rat  sublingual

glands,  stornaeh,  s)na]1  tntes'tine  and

lapge  ipteEtine,  in order  of  deereasing

susceptibility,  whepeas  that  ef  supfaee
eoat-type  rnueins,  thyro ±d  eolZo ±d,  cel-

lagen  and  earti]age  were  wel]  preserved.
These  findings  agreed  with  biochemieal

analyses  p?eviousLy  vepovted.  The  pTe-
sent  study  also  vevealed  that  mater'ials

pTepaved  by  fveeze-substitution  teoh-

nique  pTovided  the  rnost  satisfaetovy

vesults.
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  A  dual  stain ±ng  method  has  been
developed  for  the  histochemieal  demon-
stra'tlon  ef  pt-D-mannosyl  and  ot-D-･glu-

cosyl  residues  and  1,2-glycol  groups
of  neutial  cemplex  carbehydrates  in
light  microscopy.  It  eembines  an

alkaline  phosphatase-labeled  coneanava-

lin  A-5-bromo-3-indolyl  phosphate,  p-
toluidine  salt  {Con A-ALP-BIPT)  method

with  a  periodic  acid-Sch ±ff  (PAS)
sequence.  A  series  of  organs  frorft

var ±ous  animal  species  were  employed

as  materials;  umbilical  cord  (p±g,
cattle),  aorta  {pig, cattle,  monkey).

comb  (cock), stomach  {monkey), jejunum
Cmonkey),  colon  {rnonkey), submaxillary

gland  (pig) and  sublingual  gland
(cattle),  These  tissues  were  routine-･

ly  fixed,  dehydrated,  paraffin-embedd-
ed,  sectioned,  deparaEtin ± zed  and  sub-

jected to the  Con  A--ALP-BIPT-PAS
staining.  With  Lhis  method,  ±t  is

possible  to  sta ±n  d-D-mannosyl  and  ot-D
-glueosyl residues  blue  and  l.2-glycol

groups  oi  neutral  complex  carbohydrat-

es  magenta.  The  vaZidity  oE  the  meth-

od  has  been  confirmed  with  appropriate

histochemical  eontrols  on  test

tlssues.


