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Changes  of  the suprachiasmatic  nuclei  (SCN) of  rats by

light after being raised  under  eontinuous  darkness

Yoshihire ASAKAWA  and  Masato  KOMURO

T)epartmenLofAnatomy, TeikyoUniversitySchoolofMedicine

To  identify the cells  involved in the entrainment  in ral

suprachiasrmtic  nucieus  (SCN), the  dis[ributicms of  AVP,  Vli] and  c-

fos wcrc  studied  using  immunotluerescence rnethed. Male ra{s

(Wistar) wcrc  ruised  under  continuous  dm'kness fivnn their fetal

period. At cight  pos{natal weeks,  rals  were  1ighted at 1 l/OO am  for

30 minutes,  or  received  light at  100e  pm  during the satne  peried

before sacrificcd  {group DL).  Some  rats  werc  ki]led in  thc  darkness

without  receiving  light (greup D). Rats raised  under  the

conventional  conditien  (14L-10D) and  killcd ttt corresponding  timcs

were  uscd  as contrels,  Then we  made  frozen seetions after t'ixing
the brains in 4%  paiat'omuddehydeiPBS foi' lday. The  results

were  as fo11ows; {D As for the distribution of  AVP. in thc groups D
and  DL  the sections were  siained less intensely than the  control  rats.

in D  und  DL,  the sections  of  the rat SCNs  ebtained  ln  the tnornjng

gave  morc  intense signal than those in the night  with  the  samc  res-lts

in centrels.  (211 As fnr that ofVIP,  the sections  ef  the groups  D  and

DL  were  sluined  less intensely than these of  controls.  But  in thc
controls.  the sections  lightcd in the rnerning gave a more  intense
signal than those  in the night,  while  there  was  no  difftrcnce in the
intc"sit) between thc samptcs  ofthc  morning  and  [he night in beth of
D and  DL. (3} Regarding  wilh  the c-fes,  either  the sections  from

group D  or  contro]s  did not  show  any  signal. But in the greup DL,
both sections lighted in lhe  morning  and  night  gave pesitive signal  in

SCN  and  the  adjacent  surrounding  reginn.  (4) The  double  labcling

revcaled  that most  of  fos-positivc cells  in SCN  were  VP-neurens,
and  a  siTiaTl number  of  ce]]s  lecated in thc pcriphcral region  ef  SCN

were  positive both fer fos andi for tyrosine hydroxylase which  is a
rnarkerfercatechelarnineneurons,

lrnmunehl$techemical Localization of  Secretln, Chelecystokinin {CCK) and

  Somatestat[n in The Rat Smali [ntestines after Acute CDDP  Treatment
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  CDDP,  a  p[atinum cornp[ex,  is a  antitumor  dfug and  is vvell-studied  remai

tubulaf  failure. However, little information about  gut hermones  such  as

secret[n, CCK  and somatostatin on small  lntestlnes is Dbtalned, In the present
study,  acute  effects  of CDDP  treatment  on  localization of  gut hormones  im the
ratsmal1intestinesvfereexam]nedbyimmunoh]stochemistry.

  Forty male  Sprague-Davvley rats were  used  for thls experiment.  Rats vvere
injected intravenDusly vv/th CDDP  (3 mgtkg}  in saline  or  were  non-treated

(contre]). After the rat euthanized  at  1, 3, 5 snd  10 days atter  CDDP
treatment,  the small  intestines {duodenum, jejunum, ileum) were  quick]v
rerneved  and cut longiludinaliy. Three pieces of  each  organ  were  fixed at  4 

'
 C

 in 10%  formalin in O.tM  phosphate buffer {pH 7.2), embedded  in paraMn,
anct cut  at 5 y.m, The lmmunehistochemicai detectien performed uslng  a

ri/2000 d[]ution ef  rabblt amti-pig searetin,  CCK  and  somatostatim,  and

Avidjn-Biatin-lmmuno-PerDxidaseprocedure,usingbiotinylatedgoatantLrabbit

lgG sertm  and  avldin- biotin-perexidase complexes.  Control sect[ons  were
precessed in para11el amd  consisted  of  omission  of  primaty antiserum  vvith

nonimmune  animal  igeat, rabbit  and  sheep}  serum  lgG. The  total mumber  of

pes[tive cel]s  per a comp]ete  cross  sect[en  was  countea,  PAoreovef. eaeh

positlve oel[  was  c-assified as beimg e/ther  crypt  or viHus  associeted.  These
resuts  vvere  statlsticatly analyzed by 3-way ANOVA  or Student's t-test.
  In the duodenum,  the numbers  of  seoretin-positive  cells  and

somatostatin-positive  cells dramatically increased at 5 days  afier  ODDP
treetment, [n thejejunum, the number  of  CCK-positive ee)ls  was  /nereased  at

a day atter CDDP  treatment, and  those  ef seeret[n-pos/tlve  cells ana

CCK-posit[ve cells  were  incfeaseci 5 days afier CDDP  treatment. In the ileurn,
the nurc･beF  of CCK-positive cells was  increasecl  at a day  afieF  CDDP
treatment,  Change  in tlte number  of seeretin-pos[rive ce)ls may  be caused by
irfegunarity of  gastric metebalism  induced nephfetexicity.  Change  in the
numbers  of  CCK-positive ce[ls may  promote excret-ion  of  bile, Therefore,
sematostatin  may  regulate  secretin  and  CCK  secretion.  These  results  suggest

that distfibution of gut hormone-pos[tive cells might  be contrelled  under  rena[

metabelism  and  excretion  of bile im the CDDP-treatect rat smal[  lntest[nes.
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    The  development  eariv  postnatally at  the rat

Pre-Pro-Somatostatin  mRNA  neurons  in cerebral cortex
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    The  development early  postnally ot the Pre-Pro-Somatostatin

mRNA  neuron$  in the rat cerebral  cortex  was  s±udied  using  digoxi-

genin Alkaline phosphase  labelFed antisense-RNA  (Dig-Ap cRNA)

probe. The  teleewing results  were  revealed;  1.SS  mRNA  neurons

are  observed  in the piriform cortex  cingalate  certex  and  neocor-

tex. 2.SS  mRNA  neurons  are  preferentia]ly iocalized in the deep

layer ef  piriform ccrtex,  the number  and  size  ot  positive ce[ls  ln-

crease  from Pl te PS, the positive eer]s are distributed jn all lay-

ers  of the cingulate  cortex  except  the [ayer 1. 4, Neocortica[ SS

mRNA  neurons  have  a  speclfic  liminar distrbution, dur[ng [n intra-

granular Iayer, besides  the infragranular. These  resu[ts  [r/dicated

SS14,  SS28(1-  12) derived trem  the  same  Pre-Pro-Somatostat]n

may  be  involved the rnodulation  ef the rat brain development  early

neonatal  period.
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Rab  pretEtns  are  lo.J mDle.'.u'  
'Neight

 G'/'P-bind  /･ nq  prote ±ns.

,t,mettg these  p=oteins,  the  Rib]  family  ±s  =on.E  derEd  [o  be

i.ttv-lved  in tlte exocytosis  o/. seEretory  grnn/hes  in  the  /tF.  // 1

"f th or.trEl  n:rv'tui  system  and  anterior  pituitnry  g' nd.

±n the  preseTtt  s[udy,  '.t 'nvob.iga'.ed the loaa  tilln  e[  RaLi
protein  tin the  pfit,/itary  glaTids of  normal  ruLs  anti  the

hvF,erplEstic  r.iLuit"ryglanSs  ct  G/I-RH  L'[Hisgep. ±t, (Tc) ra-ts,

us ±ng  / / mJt.J/tohjsr  ocheipj.cel  mer.hods.

     Rub]pr  nla,u.',expressed  ,l ntheanLe: ±er,  int  meninte,

pesterinr'  bisoi,'thennTmaltatpituit.a.'fies.  DouL,lesta ±n'ng

Eer  dintuiior  pStuit  ty  hermones  revuu  ed  expres.sio:  of  HHbtt

±n  GH ccLls,  b,  
'.
 
'.
 fi.'e oL' ocEes ±ona/.  oxpTeBsi-n  

'--s
 oDs.rved

±]then:horanter'/erpttt/ILarvhormonepTnr.,,t'ing:e]ls.  Rub3

'Nas
 se  ong  l/ 'f pos..ivu  ln  the  piT.ulta  

'
 s  oi  CH-RH  Tg  [a=E,

'Nnich s]to'eled  G/{ cell  ±/ypetplus ±H.

     ]ab3  Nt/sHidelyexpressed  n t' he  an  :'ertorpi  Lui[[･  iy  ee  Lls
of  the  noriaal  rAL  ,I . ]nadd ± r-  c･n,  Rabj  ttndGI/  'h'ere cn-expressed
±n  t.ho  sane  :ells,  suggesttng  Lhat  Rab]  may  b.' iiivolved  in
rugul-[ ±ng  exo=ytof./s  ef  secretDry  grat,ules  con:e  .ITtg
anterSot  pit'll' Lary  hormones,  chpoc ±E]:' y SH.
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