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S2-2MolecularMechanlsmsofNeuroendocrineControtof

Reproduction

PamelaL, Mellon

University efCalifornia  San Diego, La Jolla, CA

Reproductive function is control[ed  by rhythms  of  hypothalamic
secretion  ofGnRH  into the hypophysea] portal system.  These pulses ef

GnRH  reach  the anterior  pituitary to actiyate  the transcription and

secretion  of  LH  and  FSH  from the gonadotrope cells. UtiLizing
immortalized GnRH  neurons  and  p{tuitary gonadotrope cells as

cultured  cell models,  as  well  as  genetica]Iy altered mice,  we  haye
lnvestigatedthebasisoftheexprcssionoftheGnRHgene,therhythmic
secretion  of  GnRH,  differentia] responsiveness  of the LH  and  FSH

genes to GnRH,  and  the developmental specificity  of  expressien  of  the

LH  and  FSH  genes.

sustentaculaT  cel]s or  scavenger  celts. [n order  to reveat  structure

and function ef  FS cells  we  performed immunocytochemica]  and

cytophysiological  study  using  pituitar), gland and  some  cel] ]ines
derived from FS cells. In our  first study,  we  interested the many

fo11icular colloids  are forrned in the senesccnt  porcine pituitary gland.
These  col]oids  are  structurally  stable  and  allowed  to puri fy and  ana]yze

their composition,  The major  component  of  the colloids  is clusterin
which  is a  high]y gtycesilated protein, By  our  immunocytochemical
study, we  proposed that clustrin  producing  endocrine  cells are

undergone  to cell death and are  phagocytosed with  FS cells. The
clusterin  in thc phagecytosed  cells is accumulated  in the col]oids  as  a

residual  body, ln addition  of  phagocytotlc or  supportive  cel] activity,

we  are  interesting about  differentiation potentia] of  FS  cells.

InterestingLy it is recently  reported  that FS-cells are  positive for ptx-1,
which  is known as  a panpituitary transacting factor. This suggests  a

close  re[ationship  between FS  ce]ls  and  endocrine  ceLls, i.e,, they both
may  differentiate t'rom a  common  ancestrat  ce]] line, It is also

noteworthy  that FS cells are  ftequently found surrounding  imrnature
endecr{ne  cells, These results  support that at ]east some  FS cel]s  in the

pituitary g]and are  progeniter cell  ef  endocrine  celts.

S2-3Horneobox

 genes in pituitary development  and  disease

]gorNasonkin, Leri Raetzman, Hoonkyo Suh, Robert Ward,  Mike

Charles, Lisa Cushman, Phil Gage, Sally Camper

University ofMichigan  Medica[ School

Prop 1 , Lhx4 and  Pltx2 are  among  thc homeobox genes that are  cri tica]

for normal  pituitary development and  function. Lesions in PROPI
affect  on[y  the pituitary and  are  the most  common  cause ef  multiple

pituitary hormone deficiencies in humans. LHX4  mutations  affect  the

development of  the cerebellum  as we]1  as  the pituitary, and  PITX2

defects cause  Rieger syndrome,  which  includes defects of the eyes,

teeth, heart, umbilicus,  ancl pituitary. Mouse models  have been
inyaluable in the identifieation and  functional ana]ysis  ofthese  critical

genes, A  variety  of  alleles  can be generated that vary  in seyerity,

a]1owing  the dosage effect  ofgenes  to be ascertained,  and  alleles  can be
produced so  that the genetic deficiency is induced at a  particular time

ofdevelepment  or  in a  specific  tissue. We  have cempared  three mutant

alteles  of  Propl, Complete loss of  function causes  dysfUnction of  the

pituitary adrenal  axis.  respiratory  distress and  neonatal  lethality. Panial
loss of  function is compatible  with  life but causes  lack of  GH, TSH,
PRL  and  reduced  gonadotropins, Gain ef  function causes  transient

hypogonadism, adult  enset  hypethyroidism and  pituitary adenoma

forrnatien. Analysis  of  Prop1 and  Lhx4 doub]c m.utants  revealed  that

Propt has critical aetivating  and  repressing  roles,  while  the  primary
role  ofLhx4  appears  to be in supporting  cell survival. A series  of  Pitu2
alleles revealed  distinct roles  for Piix2 at different developrnental
times, lt is required  early  for expansion  ef  the pituitary primoridium
and  later for differentiation ofthe  genadotrope lineage, Its expression
in adu]t  pituitary gonadotropes and  thyrotropes suggests  that it plays a
ro[einregulationofthyrotropinandgonadotrepinproductien,Analysis

ofmouse  models  has revea[ed  interactlons between many  ofthe  criticat

genes and  suggests a rno]ecu]ar  basis for the comp[exities  in human
endoerinedisease.

S2-5Regulation

 of  Synergy in the  Pituitary

Gwen  V. Childs, Geda  Unabia,  Noor  Ahkter

DepartmentofAnatomyandNeurebio]ogy,UniversityofArkansasfor
Medica] Sciences, Little Rock,  AR

Our cytochemical  studies  have revealed  a synergy  between anterior

pituitaiy (AP) somatotropes  and  gonadotropes. Subsets of

somatotropes  co-express  growth hormone (GH) and  gonadotropins
during key pre-ovulatory events.  Because of its facilitatory role  in
reproduction,  GH  itself has been called  a  co-gonadotropin.  The
objective  ef  our  studies  has been to learn more  about  the  role  and

regulation  of  somatotropes  in their support  ef  the gonads, focusing on
estrogen  as  a  key regulator.  AP  cells  from diestrous rats were  treated
for 24-48 hours with  100 pM  estrogen  and  then exposed  te

Biotinylated Gonadotropin releasing hormone (Bio-GnRH) er  Bio-GH
releasing  hormone  (Bio-GHRH) (10 min).  The analogs  were  detected
cytochemically  with  avidin  peroxidase; target cells  were  identified by
immunolabelingforGH,Estrogenstimulatedsignificantincreasesin%
of  AP  cells  with  GH  antigens  and  GHRH  receptors  (from 27±3%  to

38±3%). It also  stimulated  more  somatotropes  te express  GnRH
receptors  (frem 34% to 79%  ef GH ce]ls). To test the importance of

GHRH  receptor  in reproduction,  a  potent GHRH  antagonist  (MZ4-169)
was  used.  After two  weeks  of  trcatment, MZ4-169  blecked estrous

cycles  in fernales and caused  infertility in males.  Genadotropes
responded  as  ifthe rats  had been castrated,  Cellectively, these studies
suggest  that GHRH  andfor  GH  may  be vitaI fbr fertility. Estrogen
increases %  ofGH  ce]ls  and  their co-expression  ofGHRH  and  GnRH
receptors.  Estrogen may  work  synergistically  with  GHRH  and  GnlU{
to facilitate the co-genadotropic  functions of  somatetropes.  Supperted
by NIH  ROI  HDfDK  3391S

S2-6
S2-4Function

 and  structure  of  folliculo-stetlte cetts  in the anterior

pituitarygtand

Kiaji lnoue, Hitomi Fukuro, Chihiro Mogi, Kotarou Yokoyama

DepartmentofregulationBiology,SaitamaUniversity

Fol1iculo-stellate cells  (FS ce]ls) in the anterior  pituitary gland ar ¢ star-

shaped  agranu]ar  cell and  are  known  to produce many  cytokines  or

growth factors, such  as  IL-6, LIF, bFGF  and  VEGF  but they do not

produce any  pituitary hrmone. The functions of  FS-cells are  still under

discusslon, however, it is generally accepted  that FS-cel]s work  as

Functional morphology  of  nermat  and  diseased  thyroid

Ryohei  Katoh

Department ofPatholegy,  Yamanashi Medical University

Recent our  studies  on  functlonal rnorphology  ofhormone  production
and  angiogenesis  in normal  and  neop[astic  thyroid tissues using

molecular  techniques as  well  as  conventlonal  morphological

approaches  are  presented,
Thyroidtranscriptionfactor-1(TTF-1)isimportantforthyroid-specific

and  maximal  exprcssions  for thyroglobu]in (TG), thyropcroxidase

(TPO), and  sodiumliodide  syrnporter  (NIS) genes. In our

NII-Electronic  



Japan Society of Histochemistry and Cytochemistry

NII-Electronic Library Service

JapanSociety  of  Histochemistry  and  Cytochemistry

Vot, 35, No.  3, 2002 Acta Histochem. Cytochem. "9209

immunohistochemical observations,  TTF-1 was  locatized in the nuclei

of  norma]  fo11icu]ar cetls. In situ hybridization uslng  an  anti-sense

probe revealed that expression levets of  TTF-1 mRNA  in fo11icular
cells  were  not  uniform  among  follicles, This finding suggests

functlenal fo11icular heterogeneity of  thyroid TTF-1  was  a]so

demonstrated in the nuclel  of parafo][icu]ar (C) ce]ls  and  hypothcsized
that  TTF-l similarly  coordinates  Cab+-dependent gene expression  in C
cetls. Most thyroid neop]asms  including both fo11icular cell and

parafo11icu[ar ce]] origins  expressed  TTF-1  in connection  with  their

functiona] abi]ity, On  the other  hand, arigiostructure  and  angiogrowth

can  be asscociated  wlth  hormone production and tumor grewth. Our
investi gatien suggested  that the fundamenta[ vascular  pattern varies  by
histetogical tumor type and  appears to correlate  well  with  the growth
pattern, suggesting  interdependence between parenchyma and  stroma

characteristics  of thyroid tumors, TTF-1  could  regu]ate  the VEGF

expression  in the thyroid cells. Therefore, the investigatien ef  TTF-1

provides usefu1  information on  the functional activities andfor

differentiation of  thyroid tumors  and  may  lead to an  increase in our
understandingefthebiologicnature.

amount  of  CaMKII  adhering  to the PSD  rapid]y  increases during
activity  and  reverses  to rest levels within  minutes,  The replica  approach

has the advantage  that components  of  unfixed  PSDs can  be localized
yery  precise]y in three dimensions by combining  immuno  gold with
tomography,  whereas  the thin section  tomography  appreach  al[ows

dynamic changes  in structure  to be analyzed.  A  future challenge  is te
combine  immunotQcalization with  EM  tomography ofthin sections  of

fast frozen cu]tures  in order  to derive a  detailed mo]ecvlar  arehitecture

ofthePSD.
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S2-7AnalysisofHomogeneousPopulationsofFolliculoStetlateCeltsby

Laser Captiye Microdissection and  RT-PCR

Ricardo V. Lloyd, Leng Jin, Shuya Zhang, Katharina Rube], Ji11
BaylissMayo

 Clinic

Pituitary fo11iculostellate (FS) celts  are  usualLy  loeated between the
secretory cells  in the anterior  pituitary and  they produce many  peptides
that exert  a paracr;ne effect  on  the hormone producing  pituitary cells.

WeusedacombinationofimmunostainingwithS1OOproteinfo]towed
by [aser capture  rnicrodissection  (lmmuno-LCM) to obtain  purified
population ef  rat FS cells. These ce[]s  were  analyzed aiong  with  the FS
ce]I 1ine (TtTIGF) by RT-PCR.

Similar mRNA  profi]es of  peptides were  obtained  with  both FS cell

populations and  TGFBI  stimu]ated  proliferation ln both groups.
However, TGFBI,  but not  PACAP,  stimutated  leptin expression  in
normal  FS cel[s and  inhibited leptin expression  in the TtTIGF cells
suggesting  alterations  in signa[ transduction  in this cell line.

The  satellite  ce]]-an  old  fashioned skeletal  muscte  stem  cell

ZiporaYablonka-Reuveni

UniversityofWashington

We  have been investigating the proliferative plasticity ef  skeletal

muscle  satellite ce]]s. Satellite cells, situated  on  the myofiber  surface,

are the primary source of  myogenic  precursors in postnatal muscle.

During normal  growth and  maintenance  of  myofibers  the satellite

cells  undergo  a  restricted  number  of  proliferative rounds  before
differentiation commltment,  but can  produce numerous  progeny
fo11owing a  robust  muscle  iniury, The mechanisms  governing the

magnitudc  of  sate]lite cell proliferation are  unclear.  We  have
demonstrated that selective members  of  the fibroblast growth factor
(FGF) farnily and  hepatocyte growth  factor (HGF) regulate the shert-

term proliferative capaclty  of satellite cells  in isolated myofibers  from

growing and  adult  rodents,  However, in this culture  model  the satellite

cells rapidly  differentiate. In contrast, pregeny of satellite cel[s  in
myofibers  from micc  lacking MyoD  remain  proliferative for a  Iong
time.  Hence, MyoD  may  act  as  a regulatory  switch  of  proliferative
plasticity in vivo;  the repression  ofMyoD  activity  may  al]ow satellite

cells to function as se]firenewed stem  cells while  the actiyatien  of

MyoD  may  enforce  a  ]imited proliferation and  rapid  differentiation.
Wehaveadditionallyinvestigatedthepro]iferativepotentialofsate]1ite
cetls from very  eld  mice  (34-month-old). We  concluded  that sateMte

cetls in myofibers  from these old  mice  are  unable  to enter  short-term

proliferation without  the addition  of  FGF2. Howcver,  satellite cells

from old mice  are  clonable,  proliferate extensively,  and  produce
numerous  differentiatien-able progeny when  dissociated from the

muscleandculturedinaserum-rich/mitogen-richenvironment.Hence,

satellite cells  maintain  their stem-like  characteristics  even  at the  end  of

the life span. (Supported by NIH,  USDA  and  BARD,)

PLIArehitecture

 ofthe  Postsynaptlc Density

Thomas  S. Reese

LaboratoryofNeurobiology,NationalInstituteofNeurological
Disorders and  Stroke, Nationat Institutes of  HeaLth, Bethesda, tsill)
20892A

 major  ftontier in structural  biology ls to unravel  the structure  of

complex  protein machines,  An  example  of  a molecular  machine  of

great importance in neurobiology  is the post synaptic  density (PSD).
The PSD, a coin-shaped  structure  300 nm  in diameter, includes
muLtiple  receptor  systems,  inherent structura[ elements, systems for
linking the receptors,  and  various  regulatory  enzymes.  Multiple
approaches  are  used  to study  the structure  ofthe  PSD. PSDs  iso[ated by
ce11 fVactionatien techniques are adhered  to glass, 1abeled with  col1oidaL

gold antibodies,  freeze-dried and  rep]icated,  and  viewed  by electron
microscopy  (EM). A  lattice labeling for the structural  element  PSD-95

is revealed  on  both surfaces  ofthe  PSD, but a kinase-CaMKII-found in
1arge amounts  in the PSD  ftaction is localized on the cytoplasmic

surfaces  ofthe  PSD. The exact  distributions of  1abels are  compared  arid

measured  by performing EM  tomography  on  the replicated  sainples.  A
second  approach  is te exarnine,the  PSDs  in situ by EM  temography  of

thin sections.  Neuronal cuttures  are  prepared by high pressure freezing
and  freeze substitution, When  the cultures  are  stirnulated  just before
freezing, a striking  dynainic property of  the PSD  is revealed,  The

MSI-2The

 roles  ofstem-like  myogenic  cells  in rnuscte  growth and
regeneration

Partridge T, Beauchamp J, MorganJ, Heslop  L, Hudon  V, Gross J,
Zarnrnit P

MRC  CIinical Sciences Centre

Skeleta1 muscLc  is composed  of syncytial fibres in which  the many

nucLei  are  post-mitotic, Supply of  new  nuclei  for growth of  fibres or
replacement  of  darnaged fibres is thought to be largely provided by
satellite cells  that lie between the plasmalemma ofthc  muscLe  fibre and
the overlying  basement membrane.  However, these cells are  not  a

hemogeneous populatien and  recent  experiments  have shown  that they

arethenottheonlysourceofmyegeniccells,withcornpel1ingevidence

ofcontributionsfromcirculatlngstemcet1sal1iedtothehaematopoietic

system  ofthe  bone rnarrew.  There is, however, little information on the

extent  to which  these different cells  contribute  to myogenesis  in the
various  contexts  in which  they operate.  We  have been studying  the

behaviour of  satelLite cell  by mcans  efvarieus  markers  Nid  by their
behaviour on  activation, both in vitre on  isetated muscle  fibres and  in

vivo  on  transplantation into degenerating muscle,  By such means,  we

hope to progessive]y dissect the celtular  mechanisms  and  the
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