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Plastination of pathological specimens - a new challange 
A Alpár1*, T Glasz2, Zs Fejér3, M Kálmán' 

'Department of Anatomy, Histology and Embryology, Semmelweis University, Faculty of Medicine, Budapest, Hungary, 
'Second Department of Pathology, Semmelweis University of Medicine, Budapest, Hungary, 'Department of Human 
Morphology and Developmental Biology, Faculty of Medicine, Semmelweis University, Budapest, Hungary 

Numerous recent studies have acknowledged the merits of plastination in anatomy. Specimens conserved in this way can be 
handled easily and hygienically which broadens the possibilities in the presentation of anatomical preparates. The present 
study aimed to introduce plastination in another morphological discipline, in pathology. Conserving pathological organs or 
tissues with polymer impregnation and curing offered completely new challenges which have not been faced when plastinat-
ing healthy tissues. Transformed tissues often change their color or consistence, they can be removed or washed out easily 
in other cases, however, the preservation of these alteration is of primary diagnostical importance. It could be demonstrated 
that color differences could be preserved in many cases, fixation of loosely anchored tissues was possible. Subtle, but typi-
cal alterations on the surface of ill organs were demonstrable as well. At the same time, consistence differences between 
neighbouring healthy and pathological tissues completely disappeared which ment a loss in diagnostic cues. Regarding the 
large number and diverse kinds of plastinated specimens we can propose that plastination serves as a useful tool in preserv-
ing pathological tissues. 

•Corresponding author 
E-mail: alpar@ana.sote.hu 

Evaluation of the potential therapeutic use of immature stem cells 
in a canine model for Duchenne muscular dystrophy 
CE Ambrosio2*, I Kerkis', DS Martins2, A Kerkis3, M Vanizof4, SAS Fonseca1, C Maranduba' , RM Cabral2, TG 
Peixoto2, AC Morini2, MP Brolio2, LR Bertolini2, M A Miglino2, M Zatz" 

'Laboratorio de Genética, Instituto Butantan, Sao Paulo, SP, Brasil, 'Departamento de Cirurgia da Faculdade de Medicina 
Veterinária da Universidade de Sao Paulo, SP, Brasil, 'Genética Aplicada, Atividades Veterinárias LTD, Sao Paulo, SP, Brasil, 
"Centro de Estudos do Genoma Humano, Departamento de Genética e Biología Evolutiva, Universidade de Sao Paulo, SP, 
Brasil 

Duchenne muscular dystrophy (DMD) is a most severe form of muscular dystrophy, which is inherited as a sex-linked reces-
sive trait and affects I/3500 of newborn males. Molecular genetic studies indicate that M D M is the result of mutations in 
the huge gene that encodes dystrophin, and in I/3 of the cases the disease is a result of a spontaneous or new mutation (Zatz 
2000). In order to confirm the results obtained from mouse model, which did not provide clinical sings of the disease, it 
has been proposed that muscular dystrophy in the golden retriever dog may be homologous to human. Further investigation 
showed a normal karyotype, but a molecular defect in X-linked muscular dystrophy of the golden retriever dog (GRMD). 
thus demonstrating the authenticity of the canine model (Sharp et al. 1992; Valentine et al. 1992). 

To compare two types of adult stem cells, umbilical cord CD 34* and dental pulp stem cells ( IDPSC). as potential mul-
tipotent stem cells for cell therapy use. by the evaluation of their skeletal myogenic potential, migration ability and capacity 
to restore dystrophin function in skeletal muscle cells of dystrophic young dogs. 

Each cell type was analyzed according to their morphology, ultrastructure (confocal and TE microscopy), and cell culture 
ability. In vivo tests were carried out to analyze engraftment features after infusion of Dil-labeled cells, without any immune 
suppression, either into the femoral artery or by intramuscular injection of 30-days-old dystrophic dogs. After 60 days, biop-
sies were taken for tissue immunostaining with anti-IDPSC antibody developed in our laboratory. Clinical trials were made 
performing critical analyses of disease evolution. Results: By electronmicrography. canine umbilical cord stem cells had an 
immature cell structure, differing from all primitive blood components. Cell cultures showed poor proliferation for both cell 
types: consequently, fresh umbilical cord stem cells. Cells, obtained by density solution and magnetic separation, were used 
for injections into the biceps femuralis or the femural artery. After 60 days, tissue biopies failed to demonstrate the presence 

http://www.sci.u-szeged.hu/ABS
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of dystrophin eiiher by imunnohistochemistry or by protein blotting. Conversely, the analysis of tissue biopsies of animals 
injected with IDPSC showed denser cell engraftment. as indicated by both the presence of Dil-stained cells and anti-IDPSC 
antibody positive labeling. Clinical aspects were considered relevant, with the demonstration of significant differences de-
pending on the route of injection and cell type. 

The efficacy of arterial injection of pulp dental cells to treat muscular dystrophy demonstrated that canine multipotent stem 
cells have great potential for cell therapy, promising to become a new trend for therapeuthical approaches aiming muscular 
dystrophy. 

Sharp NJH. Komcgay JN. Van Camp SD. Herbstreith MH. Score SL. Kettle S. Hung W-Y. Constantinou CD. Dykstra MJ. Roses AD. Bartlett R J (1992) 
An error in dystrophin mRNA processing in golden reiriever muscular dystrophy, an animal homologue of Duchenne muscular dystrophy. Genomics 
13:115-121. 

Valentine BA. Winand NJ. Pradhan D. Moise NS. de Lahunla A. Komegay JN. Cooper B J (1992) Canine X-linked muscular dysirophy as an animal model 
of Duchenne muscular dysirophy: a review. Am J Med Genel 42:352-356. 

Zatz M. Vain/of M, Passos-Bueno MR 12000) Limb-girdle muscular dysirophy: One gene with different phenotypes. one phenotype with different genes. 
CurrOpinin Neurology 13:511-517. 

•Corresponding author 
E-mail: ceambrosio@usp.br 

Improving the pregnancy rate in IVF with pre IVF fluid instillation 
sonohysterography (PIFIS) and ultrasound guided embryo transfer 
(UGET) 
OA Ashiru*, AA Adewusi, U Shittu, M Oladimeji, R Ojugbo 

IVF Unit, Medical Art Center, Mobolaj i Bank Anthony Way, Ikeja, Lagos, Nigeria 

Objective: A practical effort to improve pregnancy rate in in-vitro fertilization and embryo transfer by the instillation of a 
fluid cocktail of saline and antibiotics to artificial distend the uterine cavity in the cycle prior to IVF. and the use of ultrasound 
guided embryo transfer. 

Design: Prospective study. 
Setting: Private fertility clinic and Academic center. 
Patient(s): 5 patients undergoing IVF and ICS1 (Intracytoplasmic sperm injection) treatment with prior failed IVF cycle 

with hydrosalpinx or submucous fibroid and had to go though sonohysterography to exclude uterine abnormalities or evalu-
ation and location of submucous fibroid in the cycle prior to the IVF cycle. 

Intervention(s): A saline fluid containing antibiotics cocktails was instilled in ihe uterine cavity through a plastic intrauterine 
insemination catheter attached to a syringe. Transvaginal (3-dimensionnal) ultrasonography was performed concomitantly. 
After IVF and ICSI embryos were transferred with ultrasound guidance ensuring placement in upper uterine cavity. 

Main Outcome Measure: Clinical pregnancy. 
Result(s): One patient with severe hydrosalpinx distending into the uterine cavity got pregnant and delivered a baby boy. 

after prior failed attempt, another patient with submucous fibroid and prior failed IVF attempt is currently pregnant. Remain-
ing three patients had ET done and are clinically pregnant. 

Conclusion: The use of PIFIS and UGET does appear to improve the pregnancy outcome in IVF. 
Support: supported by grants from OARS Foundation. 

•Corresponding author 
E-mail: dcnrele@tigger.uic.edu 
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The feline "peripulvinar" nucleus 

ZsB Baldauf 

Department of Anatomy, Szent-Györgyi Albert Medical School, University of Szeged, Szeged Hungary 

The mammalian thalamus is embraced rostrally and laterally by a thin sheath of neurons, the thalamic reticular nucleus 
(TRN). The T R N is perfectly suited to monitor the entire thalamo-cortico-thalamic information exchange through the axon 
collaterals given off by the crossing ascending and descending fibers. In addition, the TRN can modulate the function of the 
thalamus through its powerful inhibitory projections to thalamic cells. 

In the cat's TRN. an internal and an external tier can be discerned. It has been recently discovered that both tiers form 
modality specific sectors (e.g. visual, somatosensory etc.) and innervate selectively their thalamic counterparts. Furthermore, 
a well-established functional difference is known between the two layers of the TRN around the dorsal lateral geniculate 
nucleus (dLGN). The response of TRN cells in the outer tier depends more on cortical innervation, than on thalamic one. 
whereas the inner tier (or perigeniculate nucleus: PGN) responds better to optic nerve stimulation. It would be quite interest-
ing to learn whether other sectors of TRN belonging to other thalamic nuclei show similar duality. In order to examine this 
problem, the visual sector of the feline TRN has been stained with various chemoanatomical markers and then the pulvinar 
(PUL ) has been injected with neuroanatomical tracers. 

Histochemical reactions against an intracellular cytoskeletal protein (SMI-32) and an extracellular matrix component 
(Wisteria floribunda agglutinin, WFA) were used to detect the layers of the TRN around the PUL. Whereas the WFA-bind-
ing labeled the perineuronal net around reticular perikarya and major dendrites, the SMI-32-immunoreaction stained quite 
intensely the perikarya and their dendrites till the distal portion providing a state-of-the-art morphological stain. Both markers, 
however, could visualize the typical fusiform reticular neurons. Curiously, the WFA-labeled neurons in the outer tier were 
larger than those in the inner tier, moreover the outer tier proved to be thicker than a rather slim inner one attaching really 
closely to the thalamus. These findings resulted in an apparent stronger WFA-staining in the outer layer around both the PUL 
and the dLGN. The SMI-32-immunoreac(ion detected this size difference of reticular neurons, as well. 

Following a retrograde tracer injection into the PUL. two streaks of neurons were labeled in the TRN exclusively aside 
the PUL revealing a previously unknown reticular sector. Similarly to the dLGN. it seems that two TRN tiers exist laterally 
from the PUL specifically dealing with this thalamic nucleus. The location, chemoanatomy, and connections of this bilaminar 
TRN sector around the PUL resembled closely to the dLGN's one. Therefore, we propose to distinguish the outer tier around 
the PUL as TRN 'proper' and the inner tier as "peripulvinar" nucleus. 

Supported by the "Fight for Sight". NY (#03055) grant to ZBB . 

E-mail: zsolt.baldauf@yahoo.com 

Developmental redistribution of phototransduction proteins and 
modulating molecules in the hamster retina 
Á Berta*, Á Lukáts, A Szabó, G Halász, A Magyar, P Röhlich, AL Kiss, Á Szél 

Laboratory of Cell and Molecular Biology, Department of Human Morphology and Developmental Biology, Semmelweis 
University, Budapest, Hungary 

The Sirian hamster (Mesocricetus auratus) is born blind. The newborn hamster retina is immature and exhibits a special 
structure. Following continuous maturation of the retina its structure becomes similar to that of the adqji by day 14. when 
the eyes open. Our study aims at the distribution changes of the phototransduction cascade participants and modulators 
during the retinal development. During the lifetime of the rod cell, the supplement of rhodopsin is achieved by a continous 
vesicular transport, from the cell body to the connecting cilium. The synthesis takes place in the cell body and the proteins 
are transported to the site of phototransduction. the outer segment. Caveolin-1 is a well-known organiser protein of polarised 
transport, which may suggest a role for detergent-resistant lipid rafts in the recruitment and formation of signaling complexes 
within photoreceptor outer segments. Our observations show that that the distribution of these molecules changes in paralell 
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w ith the eye opening and the initiation of vision. We present additional evidence, that the localisation of caveolin-1. src. 
rhodopsin-kinase and rhodopsin show a similar pattern. The arrangement is similar not only at the location of the synthesis, 
but also during the intracellular transport. Double-label immunocytochemistry and immunoprecipitation were used to prove 
the colocalization of these molecules. Since caveolin-1 and src. typical components of lipid rafts, are also associated with 
this complex, presumably these molecules are connected by lipid rafts and their transport to the outer segments is modulated 
by caveolin-1. This latter protein may also have a role in the regulation of phototransduction. 

•Corresponding author 
E-mail: agncsbenat®hotmail.com 

Anatomical features of the aberrant extensors to the index finger 
and its clinical importance 
O Bilge, F Govsa, Y Pinar*, S Celik 

Department of Anatomy, Faculty of Medicine, Ege University, Izmir, Turkey 

Independent ability to extend the index is necessary to know the existence of some variant muscles including, extensor indi-
cis proprius (EI), extensor medii proprium (EMP) and extensor indicis medii proprium (E IMP ) to the index finger. The EI. 
EMP and E I M P transferred for conditions such as lost function as a result of trauma, rheumatoid arthritis, ulnar nerve palsy, 
cervical spinal cord injury, and hypoplasia of the thenar muscle. 

Fifty-four dissected hands were examined to study of the aberrant extensor tendons to the index finger. The aberrant 
tendons were classified the arrangements into six types from A to F. 

In all 54 hands, a tendon originated from E I muscle belly and was inserted into unlar side of the extensor digitorum 
(EDC) tendon for the index finger at the level of the metacarpal head. In 36 specimens (66.7%), only this tendon was found, 
and thus this type regarded Type A. In Type B. both of the bifurcated slips were situated on the unlar side of the EDC tendon 
of the index finger in one case (1.85%). In four specimens (7.4%), the aberrant second tendon attached to the radial side of 
the dorsum of the index finger in Type C. In Type D. the radial tendon in the other case bifurcated at the middle level of the 
metacarpus specimens in two (3.7%) specimens. One of these sleps was inserted into the radial side of the dorsum of the 
index finger. The other attached to the tendon of the extensor pollicis longus. In Type E. the Type D was added the E M P in 
two specimens (3.7%). In Type E. the supernumerary tendon as EMP was Type A in nine specimens (16.6%). In 12 hands 
(22.2%). the tendons of E M P was found. The E IMP was detected in a specimen (1.85%). 

The existence of the supernumerary tendons of the index fingers is more frequently encountered on the ulnar side of the 
extensor digitorum-index than on the radial side. Knowledge of variant muscles and tendon multiplicity has clinical impor-
tance in cases of traumatized hand requiring tendonplasty or tendon transfer operations. 

Browne EZ Jr. Teague MA. Snyder CC (1979) Prevention of extensor lag after indicis proprius tendon transfer. J Hand Surg [Am| 4(2): 168-172. 
El-Badawi MGY. Butt MM. Al-Zuhair AGH. Fadel RA (1995) Extensor tendons of the fingers: Arrangement and Variations-Il. Clin Anal 8:391-398. 
Gonzalez MH. Weinzweig N. Kay T. Grindel S (1996) Anatomy of the extensor tendons to the index finger. J Hand Surg |Am| 21(6):988-99l 
Hirai Y. Yoshida K. Yamanaka K. Inouc A. Yamafci K. Yoshi/uka M (2001) An anatomic study of the extensor tendons of the human hand. J Hand Surg 

|Am| 26(6): 1009-1015 
Kitano K. Tada K. Shibata T. Yoshida T (1996) Independent index extension after indicis proprius transfer: excision of junclurae tendinum. J Hand Surg 

|Am| 2l(6):992-996 
Komiyama M. NweTM. Toyota N. ShimadaY (1999) Variations of the extensor indicis muscle and tendon. J Hand Surg |Br| 24(51:575-578. 
LowCK. Pereira BP. ChaoVT (2001) Optimum tensioning position for extensor indicis to extensor pollicis longus transfer. Clin Orthop Relat Res (388):225-

232. 
Rockwell W B . Butler PN. Byrne B (2(XX>) Extensor tendon: Anatomy, injury, and reconstruction. Plast Reconstr Surg 106:1592-1603. 
Von Schroeder HP. Botte MJ (1991) The extensor medii proprius and anomalous extensor tendons to the long linger. J Hand Surg |Am| 16(6): 1141-1145. 
von Schroeder HP. Bone MJ 11995) Anatomy ol the extensor tendons of the lingers: variations and multiplicity. J Hand Surg |Am| 2(H I ):27-34. 
von Schroeder HP. Botte MJ (1993) The functional significance of the long extensors and junclurae tendinum in finger extension.J Hand Surg |Am| 

l8(4):64l-647. 

"Corresponding author 
E-mail: yeldapinar@gmail.com 

4 

http://www.sci.u-szeged.hu/ABS
http://www.sci.u-szeged.hu/ABS
mailto:yeldapinar@gmail.com


V o l u m e 5 1 ( S u p p l . 1 ) 2007 
Acta Bio logica Szegediensis 

http://www.sci.u-szegeci.hu/ABS 

Effect of pulsed radiofrequency on nitroxidergic system in a model 
of neuropathic pain in rat 
E Borsani1*, S Sangiorgi2, M Protasoni3, R Albertini ', C Dell'Orbo2, G Tomei', R Bianchi', LF Rodella' 

'Unit of Human Anatomy, Department of Biomedical Sciences and Biotechnologies, University of Brescia, Brescia, Italy, 
'Department of Surgery, Neurosurgical Unit, University of Insubria, Varese, Italy, 'Department of Human Morphology, 
University of Insubria, Varese, Italy 

Pulsed radiofrequency (PRF) has been ascribed among ihe most promising non-invasive methods for the treatment of neuro-
pathic pain (Sluijter 1998). nevertheless its mechanism of action has not been still clarified. Nitric oxide is involved in pain 
modulation both at peripheral and central nervous system (Rodella 1998: Cizkova 2002). 

The aim of this work was to monitor the effect of P R F on nitroxidergic system in DRGs, spinal cord and PAG (periaque-
ductal grey matter) in a neuropathic pain model. 

Experiment was carried out on 18 male Sprague-Dawley rats. 
The animals were subdivided into two groups: 1) non-operated animals; 2) operated animals, in which the left sciatic-

nerve was tied (chronic constriction injury - CCI) according to Bennett and Xie (1998). The half of the animal of each group 
was treated with PRF. whereas the others were used as an untreated control. PRF was performed at 7"1 post-operative day 
and monitored at 14"' post-operative days. The animals were killed and the DRGs, lumbar spinal cord (L4-L6) and midbrain 
were removed, frozen and then processed for nNOS immunohistochemistry. 

In operated (CCI) animals we observed a significant increase in nNOS immunostaing intensity in the small neurons of 
DRGs; an increase of nNOS- positive neurons at spinal cord level and a decrease of nNOS-immunostaining in dorsolaterl 
area of the PAG. In the animals treated with PRF. the patter of nNOS was similar to the control group. 

Our data showed that PRF modulates nNOS both in peripheral and central nervous system suggesting a direct effect of 
PRF on nitroxidergic system. 

Bennett GJ. Xie Y K (1998) A peripheral mononeuropathy in rat that produces disorders of pain sensation like those seen in man. Pain 33:87-107. 
Ci/kova D. Lukacova N. Marsala M. Marsala J (2002) Neuropathic pain is associated with alterations of nitric oxide synthase immunoreactivity and catalytic 

activity in dorsal root ganglia and spinal dorsal horn. Brain Res Bull 58:161-71. 
Rodella L. Rezzani R. AgostiniC. Bianchi R (I99X) Induction of NADPH-diaphorase activity in the rat periaqueductal gray matter after nociceptive visceral 

stimulation. Brain Res 793:333-6. 
Sluijter M. Cosman E. Rittman W. van Kleef M (1998) The effects of pulsed radiofrequency tields applied to the dorsal root ganglion. A preliminary report. 

Pain Clinic 11:109-117. 

•Corresponding author 
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Caveolae mediated endocytosis in HepG2 cells: caveosomes or 
lysosomal degradation 

E Botos'*, J Klumperman2, V Oorshot2, B Igyarto', A Magyar ' , M Oláh', AL Kiss' 

'Department of Human Morphology and Developmental Biology, Semmelweis University, Budapest, Hungary, 
'Cell Microscopy Center, Department of Cell Biology, University Medical Center, Utrecht, The Netherlands 

Nowadays it is generally accepted that, under special conditions, caveolae can take part in ligand internalization. Endocyto-
sis via caveolae is a slow, highly regulated process exists as alternative endocytic machinery parallel to clathrin-dependent 
endocytosis. Along the caveolar pathway, caveosomes were described as intermediate organelles, characterized only by the 
presence of caveolin-l at their limiting membrane. Ligands endocytosed by clathrin-coated pits, however, were never detected 
in caveosomes. At present, there is no evidence indicating or excluding the potential communication between caveosomes 
and the organelles of the classical endocytic pathway. 

In our work we were especially interested in what can be the further intracellular fate of caveolin-l and caveosomes. To 
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answer this question we followed ihe route of caveolae/caveolin-1 in HepG2 cells by immunocytochemistry on ultrathin frozen 
sections and Western blot analysis of purified membrane fractions under the inductive effect of albumin. 

We found that the number of caveolae at the plasma membrane strongly depended on the presence of albumin. As it was 
expected albumin induced the internalization of caveolae. To study whether caveolar endocytotic machinery can join to the 
classical endocytotic pathway, late endosomes/lysosomes and caveolae were labeled with anti-CD63 (LIMP-1), and anti-
caveolin-l antibodies on ultrathin frozen sections respectively. Long term ( l and 3 hours) albumin treatment resulted in the 
appearance of albumin containing caveolae in special multicaveolar complexes and caveosome-like structures. Numerous 
late endosomes/multivesicular bodies were characterized by CD63 (L IMP-l ) contained caveolin-l suggesting that caveolin-
l entered the degradative pathway. Our Western blot analysis showed that albumin uptake resulted in a significant decrease 
of caveolin-l in the cytoplasmic membranes (including late endosomes and lysosomes) providing further evidence about 
the degradation of caveolin-l. Inhibition of the endosomal and lysosomal fusion by monensin has not changed the level of 
caveolin-l present in the cytoplasmic membranes. Cycloheximide treatment blocked the appearance of caveolin-l on the 
plasma membrane indicating that protein synthesis is necessary for new caveolae formation. 

•Corresponding author 
E-mail: berbet@ana2.sote.hu 

The adaptability, flexibility and versatility of haematopoietic stem 
cells 
D Brynmor-Thomas 

Bute Medical School, St Andrews, Scotland, UK 

Stem cell populations are not characterized by the possession of distinctive morphological features but can be defined op-
erationally using their ability to maintain self-renewal while providing an appropriate output of precursors to one or more 
maturation compartments. They must therefore be capable of generating new stem cells and strictly speaking a transplanted 
stem cell population should be capable of restoring a depleted population in a primary recipient and subsequently in a sec-
ondary recipient. The immediate progeny of stem cells are termed "progenitor cells", which provide an appropriate output 
of precursors to one or more lineages. Progenitor cells lose the ability to maintain self-renewal but are distinguished by their 
enormous clonogenic capacity. The ability of a stem cell population to respond to variable demands thus depends upon ihe 
susceptibility of its progenitor cell output to regulatory mechanisms. This is correctly termed "stem cell plasticity", a term 
frequently used to designate the versatility of self-maintaining cell populations, although It does not differentiate between 
their versatility, flexibility and adaptability. The adaptability of a stem cell population can be defined as the ability to adjust 
its output of precursors to a single maturation compartment, which can for instance enable ihe rate of proery throblast pro-
duction to be increased in response to hypoxia. Adaptability can usefully be distinguished from flexibility, the ability of a 
multipotent stem cell population to regulate the distribution of such adjustments between two or more maturation compart-
ments and versatility, the ability of a stem cell population to contribute to the production of previously unexpected progeny. 
The concept of stem cell versatility has been generated during the past decade or so by the demonstration of donor specific 
markers and the concurrent expression of cell specific markers in transplanted bone marrow-derived cells, which appear to 
have been assimilated into several populations of host cells derived from each of the three germ layers. The initial contention 
lhat versatility can be attributed to the trans-differentiation of transplanted cells has subsequently been endorsed. The use of 
host specific markers, in addition to donor specific markers and cell specific markers, has however revealed the formation of 
hepatocytes. skeletal muscle fibres and neurons in which heterokaria that have derived markers from both the donated cells 
and the cells of the host reflect the fusion of donor cells with host cells. It has thus become evident that while versatility may 
depend upon trans-differentiation, apparent versatility may result from cell fusion. These alternatives may both be important 
during development and regeneration as well as in cell replacement therapy. In some instances the replacement of damaged 
host cells by donor cells, with or without trans-differentiation, may be the only available option but in others the modification 
of viable but imperfect host cells by fusion with donor cells may be infinitely preferable. Thus following the destruction of 
irradiated hlood cell precursors replacement is essential, whereas the modification of liver cells deficient in a single enzyme 
is a far more elegant alternative, if the polyploid heterokaria and the reprogrammed genes generated following fusion are not 
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potentially dangerous. In interpreting apparent versatility it remains important to recognize that in some instances it may be 
due to the heterogeneity of donor cell populations. While precise information is being accumulated about stem cell plasticity, 
attempts to develop stem cell replacement therapy will no doubt continue and include attempts to use bone marrow derived 
ceils to replace or modify deficient or defective cells in the myocardium, the liver, the nervous system and elsewhere as well 
as in the bone marrow itself. These attempts can reasonably be encouraged - provided that their use is carefully monitored 
and rigorously evaluated. 

(The generous support of the Margaret Rodger Research Fund is gratefully acknowledged.) 

»Corresponding author 
E-mail: dbt@st-and.ac.uk 

Layer V/VI spiny inverted neurons 

JL Bueno-Lopez*, JL Mendizabal-Zubiaga, JC Chiara, C Reblet 

Department of Neurosciences, School of Medicine and Dentistry, The University of the Basque Country, Leioa (Vizcaya), Spain 

In this paper, we present an account of past and current research being carried out on spiny inverted neurons — alternatively 
also known as "inverted pyramidal neurons" — in rats, rabbits and cats. In our laboratory, we have studied these cells with 
a battery of techniques suited for light and electron microscopy, including Nissl-staining. Golgi-impregnation, dye intracel-
lular-filling and axon retrograde-track-tracing. Our results show that spiny inverted neurons make up less than 8.5% and 5.5% 
of all cortical neurons in the primary and secondary rabbit visual cortex, respectively. Infragranular spiny inverted neurons 
constitute 15% and 8.5% of infragranular neurons in the said animal and areas. Spiny inverted neurons congregate at layers 
V-VI in all studied species. 

Studies have also revealed that spiny inverted neurons are excitatory neurons which furnish axons for all sorts of cortico-
cortical. cortico-claustral and cortico-striatal projections, but not for non-telencephalic centres such as the lateral and medial 
geniculate nuclei, the colliculi or the pons. As a group, each subset of inverted cells contributing to a given projection is 
located below the pyramidal neurons whose axons furnish the same centre. Spiny inverted neurons are particularly conspicu-
ous as a source of the backward cortico-cortical projection to primary visual cortex and from this to the claustrum. Indeed, 
they constitute up to 82% of the infragranular cells that furnish these projections. 

Spiny inverted neurons may be classified into three subtypes according to the point of origin of the axon on the cell: the 
somatic basal pole which faces the cortical outer surface, the somatic Hank and the reverse apical dendrite. As seen with 
electron microscopy, the axon initial segments of these subtypes are distinct from one another, not only in length and thick-
ness. but also in the number of received synaptic boutons. 

All of these anatomical features together may support a synaptic-input integration which is peculiar to spiny inverted neu-
rons. In this way. two differently qualified streams of axonal output may coexist in a projection which arises from a particular 
infragranular point within a given cortical area; one stream would be furnished by the typical pyramidal neurons, whereas 
spiny inverted neurons would constitute the other source of distinct information flow. 

Work granted by MEC-BSA2001-I I79 & 9/UPV00212.327-15837/2004. 

'Corresponding author 
E-mail: joseluis.buenof« ehu.es 

7 

http://www.sci.u-szeged.hu/ABS
http://www.sci.u-szeged.hu/ABS
mailto:dbt@st-and.ac.uk


V o l u m e 5 1 ( S u p p l . 1 ) 2007 
Acta Bio logica Szegediensis 

http://www.sci.u-szegeci.hu/ABS 

Aspects of the vascular disposal in the human rectal wall 
R Cergan*, M A Banu, MC Rusu, RC Ciuluvica 

Department of Anatomy, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania 

We used specimens from human foetus (7 and 8 months aged) that have been injected with China ink and formalin 10%. We 
observed the following vascular features: a) the rectal submucosa presents two arterial plexuses-one at the junction wiih the 
muscular coat, that supplies the submucosa and the circular muscular fibres, the other at the junction w ith muscularis mucosa, 
which supplies the epithelium and the mucous glands: b) in the middle part of the submucosa there are large, longitudinal veins: 
c) in the muscular coat there are elongated capillaries, parallel disposed with ihe muscular fibres: d) at the level of the anal 
columns there are granular arterio-venous anastomoses, the rectal glomeruli. 

•Corresponding author 
E-mail: anatonon@gmail.com 

Vascular pecularities in the human urinary bladder and 
vesicourethral junction 
R Cergan*, M A Banu, MC Rusu, RC Ciuluvica 

Department of Anatomy, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania 

We made our study on three human fetuses aged 29. 30 respectively 32 weeks, the vascular and muscular differentiations 
being in the final stage, in this period of the intrauterine development: the specimens have been injected with China ink and 
formalin 10%. Our attention was focused on the arrangement of the blood vessel in the wall of the urinary bladder and of 
the vesicourethral junction and we found two types of arterial disposal in the detrusor, due probably to the particular ar-
rangement of the muscular fibers: a parietal type, in the wall of the urinary bladder and a junctional type, at the level of the 
vesicourethral junction. 

"Corresponding author 
E-mail: anatonon@gmail.com 

Bilateral asymmetry in Subjects with cleft lip and palate 

A Didilescu1*, V Nimigean1, N Maru1, V Nimigean2, S Stratul3, N Galie' 

'Department of Anatomy and Embryology, Faculty of Dental Medicine, Carol Davila University of Medicine and Pharmacy, 
Bucharest, Romania, ^Department of Oral Rehabilitation, Faculty of Dental Medicine, Carol Davila University of Medicine 
and Pharmacy, Bucharest, Romania, 'Department of Periodontology, Faculty of Dental Medicine, Victor Babes University of 
Medicine and Pharmacy, Timisoara, Romania 

Clefting of the lip and palate is one of the most frequent human major birth defects. All degrees of clefting may occur, ranging 
from the nondysfunctional submucous cleft to the major incapacitating forms of combined cheilouranoschisis. Facial clefts in 
humans are often associated with delayed development of dentition on the affected side comparing to the noncleft side as well 
as anomalies of number, size and shape of teeth on both sides (Larson et al. 1998: Harris 2002: Aizenbud et al. 2005). The 
aim of the present work is to provide a review of fluctuating and directional asymmetry in patients with cleft lip and palate, 
including features of tooth development. Several studies have demonstrated that lip-palate clefts are twice as common on the 
left side as the right (Sayetta et al. 1989; Vanderas and Ranalli 1989). The asymmetry that occurs in subjects with cleft lip 
palate can be explained by a hypothesis of Van Valen (1962). Bilateral asymmetry was classified into three kinds: ( I ) direc-
tional asymmetry. (2) antisymmetry, and (3) fluctuating asymmetry. Directional asymmetry occurs when a structure on one 
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side of ihe body is systematically larger than its antimere. or an unpaired structure characteristically is located to one side of 
the midline. Facial clefts are an example of directional asymmetry (Harris 2(X)2). The pattern of cell movements is directed 
by the pattern of gene expression, which determines cell surface properties and motility. The left-right anatomical asymmetry 
of the vertebrate body is foreshadowed by left-right asymmetry in the pattern of gene expression in the early embryo (Alberts 
et al. 2002). On the other hand, a left-right asymmetry in mesiodistal dimensions in subjects with unilateral clefts suggests 
a fluctuating asymmetry. The concept is that the same genetic and environmental factors control growth of the left and right 
structures of the body: reduced homeostasis causes differences in size and shape of the bilateral structures (Harris 2()02). 
Fluctuating asymmetry affects permanent teeth in patients with cleft lip and palate. Microdontia, hypodontia. hyperodontia. 
atypical tooth buds are the symptoms most frequently recorded (Stahl et al. 2006). Asymmetry is more advanced in the cleft 
area, reflecting low regulatory control during development. 

Aizenbud D. Camasuvi S. Pclcd M. Brin I (2005) Congenitally missing teeth in the Israeli cleft population. Cleft Palate Craniofac J 42:314-317. 
Alberts B. Johnson A. Lewis J. Raff M. Roberts K. Walter P (20021 Molecular biology of the cell. New York: Garland Science, pp. 1220-1222. 
Harris EF (2002) Dental development and anomalies in craniosynostoses and facial clefting. In Mooney MP. Siegel Ml. eds. Understanding craniofacial 

anomalies. The ethiopathogencsis of craniosynostoses and facial clefting. New York: Wiley-Liss. Inc. pp. 425-467. 
Larson M, Hellquist R. Jakobsson OP (1998) Dental abnormalities and ectopic eruption in patients with isolated cleft palate. Stand J Plasl Reconstr Surg 

Hand Surg 32:203-212. 
Sayetta RB. Weinrich MC. Coston GN (19891 Incidence and prevalence of cleft lip and palate: what we think we know. Cleft Palate J 26:242-248. 
Stahl F. Grabowski R. Wigger K (2006) Epidemiology of Hoffmeisier's "genetically determined predisposition to disiurbed development of the dentition" 

in patients with cleft lip and palate. Cleft Palate Craniofac J 43:457-465. 
Van Vulcn L (1962) A study of fluctuating asymmetry. Evolution 16:125-142. 
Vanderas AP. Ranalli DN (1989) Evaluation of craniomandibular dysfunction in children 6 to 10 years of age with unilateral cleft lip and palate: a clinical 

diagnostic adjunct. Cleft Palate J 26:332-337. 

•Corresponding author 
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Normal and pathological aspects of the temporomandibular joint 

A Didilescu'*, M Enache2, R Burcin1, L Podoleanu1, R Ivascu1, N Galie', E Podoleanu3 

'Department of Anatomy and Embryology, Faculty of Dental Medicine, Carol Davila University of Medicine and Pharmacy, 
Bucharest, Romania, ^Department of Orthodontics and Dento-Facial Orthopedics, Faculty of Dental Medicine, Carol Davila 
University of Medicine and Pharmacy, Bucharest, Romania, 'Department of Medical Informatics and Biostatistics, Faculty of 
Dental Medicine, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania 

The temporomandibular joint (TMJ ) is a synovial sliding-ginglymoid joint. It consists of the mandibular fossa and the ar-
ticular tubercle (on the undersurface of the squamous part of the temporal bone), and the condyle (supported by the condylar 
process of the mandible). A fibrous disk divides the joint cavity into the superior and inferior compartments and is a structure 
with an important functional role: it provides a passive movable articular surface accommodating the translatory movement 
made by the mandibular condyle. The pathology of TM J includes disk dislocations, quite frequent in young ages. There are 
many pathological situations in the TMJ functionality, one of them being the disk displacement with or without repositioning. 
All the conditions that allow the articular ligaments elongation and disk narrowing are involved in its etiology. One of the 
most common causes for that is the trauma, with two possibilities - micro and macro trauma. The elongation of the articular 
ligaments reduces the disk capacity of turning back simultaneously with the condyle, during mouth closing, so that at the 
end of the movement, the disk will be positioned more anterior, and the condyle will be in contact with the posterior part 
of the disk. As time will go by. the later will get thinner, the anterior position being accentuated and at the end of the mouth 
closing movement the condyle will lose its relationship with the disk, so that the mouth opening movement will be blocked. 
The authors present a case of a female patient diagnosed with a class II div 2 malocclusion, who came to the Department 
of Orthodontics and Dento-Facial Orthopedics because of a reduction of the mouth opening movements. The patient was 
diagnosed with a disk dislocation without reduction. She underwent a treatment that aimed first the relocation of the disk, 
followed by orthodontic treatment. 

'Corresponding author 
E-mail: andreea.didilescu@gmail.com 
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The effect of thyroid hormone substitution on M/L-cone 
development in in vitro organotypic retinal culture 

V Doma, G Halász, A Szabó, Ál Berta, D Végvári, P Róhlich, Á Szél, Á Lukáts* 

Department of Human Morphology and Developmental Biology. Semmelweis University, Budapest, Hungary 

The retina of most mammalian species contains two types of cones, one population being sensitive to shorter wavelengths 
(S-cones). and another one with the a peak sensitivity in the green or in the red part of the spectrum (M/L-cones). According 
to the widely accepted theory of transdifferentiation. these two populations do not develop independently from each other. 
All cones first express the S-opsin only, and some of them continue to do so till adulthood (genuine S-cones). The rest of the 
cones switch on M/L-opsin production as well, coexpress both pigments for a limited time interval (transitory photopigment 
coexpression), then S-opsin disappears from their inner segments. Despite intensive studies, little is known about the fac-
tors influencing this pigment switch. The putative candidates (e.g.: thyroid hormones, retinoic acid, growth factors and their 
receptors) are numerous, their precise role however is mostly unknown. 

The most common animal models to study the possible regulatory factors are based on rat and mouse retinas. The disad-
vantage of all these approaches is that these species have at least two cone populations, thus each factor may independently 
influence the development of both cone types, and their interaction may also modify the results. In the mouse a dorso-ventral 
gradient could also be detected in the expression of opsin types, making the interpretation of the results even less reliable. 

Hereby, we suggest a new model animal to study the possible regulatory factors of M/L-cone differentiation. The Syrian 
golden hamster as reported here possesses a retina that is devoid of genuine S-cones. The one single cone population expresses 
the M/L-pigment only, an ideal situation for developmental investigations. The retina also exhibits full differentiation even in 
vitro organotypic retinal cultures, under control conditions. Analyzing and comparing the retinal development of this species 
in vivo and in vitro, under different culturing conditions allow us to estimate the effect of regulatory factors in a homogeneous 
cone system. The first series of experiments reported here, focused on thyroid hormones that were known to play a decisive 
role in mouse M/L-cone development. 

For in vivo retinal culturing retinas of Syrian golden hamsters (DO-4) were explanted onto a semiporous membrane and 
cultured till D14. The culturing media contained D M E M and HEPES (1:1) supplemented by hormones and vitamins, with or 
without serum (10% FCS) added. After fixation, the retinas were analyzed by immunocytochemistry. 

Our results show that unlike in the mouse, thyroid hormone deprivation does not influence M/L-cone differentiation in the 
Syrian hamster. In all types of media, both supplemented with, or devoid of thyroid hormone M/L-cones were detectable in 
comparable quantity and exhibiting similar morphology. In serum free medium, on the other hand, practically no M/L-cones 
were present, and differentiation was not completed even when hormone was substituted in excess. These results demonstrate 
that some unknown factor - rather than thyroid hormone - is present in the serum that is necessary for cone differentiation in 
the Syrian golden hamster, indicating that cone development may be controlled by a different mechanism in this species. 

The experiments have been supported by the following grants: Hungarian Scientific Research Fund (OTKA #T-042524. 
#F-61717). 
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Myofibroblasts vs. smooth muscle cells - peritubular contractile 
cells in the testis of the dog 
G F Egge r , K W i t t e r * 

Histology and Embryology, Department of Pathobiology, University of Veterinary Medicine Vienna, Vienna, Austria 

Contractile cells in peritubular tissue of the mammalian testis are supposed to contribute to the initial transport of sperma-
tozoa from testis to epididymis. These cells are usually referred to as myoid cells without further classification. However, 
in some species such as cattle and humans, they have been termed myofibroblasts (Bock et al. 1972: Wrobel et al. 1979: 
Hees et al. 1989). The aim of this study was to assess the distribution of peritubular contractile cells in the canine testis by 
immunohistochemistry and transmission electron microscopy and to classify them with respect to their possible physiologic 
function. The complete tubular system of the canine testis, including seminiferous (ubules. rete channels, efferent ducts and 
ductus epididymidis. is surrounded by contractile cells expressing smooth muscle actin. smooth muscle myosin and desmin. 
Contractile cells of seminiferous tubules and efferent ducts represent smooth musclecell (SMC)/myofibroblast intermediates 
with different morphology, but both showing structural characteristics of SMC (e.g. spindle shape and nucleus with smooth 
surface) as well as of myofibroblasts (e.g. incomplete basement membrane). Contractile cells surrounding rete channels 
represeni typical stellate myofibroblasts with incomplete basement membrane, stress fibres and lobated nucleus, those of 
the ductus epididymidis spindle-shaped SMC with complete basement membrane, spindle-shaped nucleus and uniformly 
distributed microfilaments. Differences in structure and arrangement of these peritubular contractile cells suggest different 
functions. Myofibroblasts and contraciile cells similar to them, which surround seminiferous tubules, rete channels and ef-
ferent ducts, are probably mainly responsible for maintenance of an appropriate tissue turgor, whereas contraction of SMC 
of the ductus epididymidis might cause true peristaltic movement and therefore propulsion of spermatozoa. Experimental 
studies with isolated tubular segments would be helpful to prove this hypothesis. 

Bi«ck P. Breilenecker G. Lunglmayr G (I972) Kontraktile Fibroblasten (Myofibroblasten) in der Lamina propria der Hodenkanalchcn vom Mensehen. Z 
Zellforsch 133:519-527. 

Hees H. Wrobel KH. Kohler T. Abou Elmagd A. Hees 111989) The mediastinum of the bovine testis. Cell Tiss Res 255:29-39. 
Wrobel KH. Mademann R. Sinowatz F (1979) The lamina propria of the bovine seminiferous tubule. Cell Tissue Res 202:357-377, 
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Ultrastructural analysis in human gingival fibroblasts after 
exposure to hema 

M Fa l con i , G Tet i , M Z a g o , M O r t o l a n i , A R u g g e r i Jr, L B resch i , G M a z z o t t i * 

Department of SAU&FAL, University of Bologna, Bologna, Italy 

Polymerized resin-based dental materials can release monomers from their matrix due to an incomplete polymerization or 
degradation processes. Released monomers can diffuse in the oral cavity and induce adverse effects to biological tissues. 
Although there are many data about the effects of lethal concentrations of resin monomers, a few studies have been conducted 
to investigate morphological modifications of cells exposed to sub lethal concentrations of dental monomers. 

The aim of this study is to analyze ultrastructural modifications in human gingival fibroblasts exposed to a sub lethal 
concentration of H E M A and to analyze the influence of dental monomers on the expression of the protein procollagen a l 
type I. A primary culture of gingival fibroblasts were exposed to 3 mM HEMA for 24 h. 72 h. 96 h. Morphological investiga-
tions were performed by scanning electron microscopy and transmission electron microscopy, while an immunostaining for 
fluorescence microscopy was carried out to visualize the protein procollagen a I type I. 

A strong modification in cell morphology from a fibroblastic shape to a round shape due lo HEMA treatment was demon-
slrated by scanning electron microscopy. These results correlate with the transmission electron microscopy data which showed 
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deep changes in the cytoplasm after 72 h and % h. Immunofluorescence demonstrated an high signal of procollagen a I type 
I around nucleus. This localization and the intensity of the signal decreased with the treatment and are in agreement w ith our 
molecular biology data which demonstrated a decrease of procollagen ctl type 1 both in its synthesis and expression. 

These findings suggest that the sub-lethal concentration of H E M A tested has toxic effects on gingival fibroblasts which 
are generally underestimated by standard cell viability assays. A combination approach of morphological and immunolabel-
ing methods could provide more valuable information about the toxic effect of resin monomers. 

•Corresponding author 
E-mail: giovanni.mazzotti@unibo.it 

Meat efficiency and interior Simmental and Red-Motley Swedish 
bovines at fattening of low concentrates dilts in conditions of 
intensive agriculture 

VI Gudymenko, RF Kapustin* 

Department of Animal Morphology, Belgorod State Agricultural Academy, Maiskii Belgorodskoi oblasti, Russia 

The purpose of this work is studying of degree of display of a genotype of meat efficiency Simmental and Red-Motley Swedish 
bovines at limited use and absence of concentrates with introduction in their diet of the high-energy and vegetative forages 
prepared on special technologies. On the basis of complex experimental investigations the "know now" of a high quality 
beef is proved by use of genetic potential zoned import breeds on low concentrate diet in a condition of intensive breeding. 
Dynamism of changes and level methobolises in farding bag and in blood of animals is shown during all cycle of final fat-
tening (180 days) at replacements in diets of grain forages by other vegetative components. The theoretical substantiation of 
preservation of high meat efficiency is given at rational use of grain forages that in comparative aspect is a theoretical basis 
at development of a work cycle intensive fattening of bovines on meat from partial and full indemnification forage fodder the 
forages prepared from Lucerne. Corpo and Sunflower, economic efficiency fattening of Simmental and Red-Motley Swedish 
bovines is determined. Real opportunities of decrease in the change of grain forages on the fattening final period (225-450 
kg on one animal) are revealed. 

•Corresponding author 
E-mail: romankapustin@mail.ru 

Feature of growth, development, meat efficiency of boviness 
Simmental and Limusin beeds and their hybrids 

W Gudymenko, RF Kapustin* 

Department of Animal Morphology, Belgorod State Agricultural Academy, Maiskii Belgorodskoi oblasti, Russia 

The purpose of work was the comparative estimation of economic-useful attributes of bovines Simmental and Limusin breeds 
and their hybrids. For achievement of this purpose the following tasks have been put: to determine actual consumption of 
forages on the period of growing of experimental animals, to study frature of growth and development thoroughbred and 
hybreed bovines up to 18 monthly age. to investigate hematological parameters of young growth of genotypes, to estimate 
meat efficiency of bovines. qualities of meat in view of efficiency of conversion of nutrients of a forage in food efficiency, 
to establish optimum age of realization of bovines on meat on the basis of parameters of meat efficiency and qualitative 
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structure of products of slaughter, to state an economic estimation of growing of animal various genotypes till 15-18 months. 
In result for the first time in Central Black Soil Zone of Russia complex research of features of growth, development, meat 
efficiency thoroughbred and hybrid the young growth received from crossing Simmental of breed with bulls of Limusin breed 
is carried out. Features of formation of meat efficiency thoroughred and hybrid bovines till 15 and 18 monts are investigated. 
Opportunities of additional increase in manufacture of a high-quality beef are revealed due to growing Simmental-Limusin 
bovines. From hybrid bovines for 18 months it is in addition received 26-61 kg of a gain per one animal that provides increase 
in a level of profitability of production of a beef at 6.0-14.5%. 

•Corresponding author 
E-mail: romankapustin@mail.ru 

Online teaching by an anatomy web atlas 

G Halász*, Á Lukáts, A Szabó, Á Szél 

Laboratory of Cell and Molecular Biology, Department of Human Morphology and Developmental Biology, Semmelweis 
University, Budapest, Hungary 

Students in the 21M century have greater and greater expectations towards the teaching quality of universities, whereas ihe 
universities, e.g.: anatomy institutes lend to provide students with broader and broader basic knowledge. Besides the lessons 
the role of the home study will increase. The books meet a concurrency by the wide range of anatomy study programs avail-
able on CDs or DVDs. However, similarly to the books these softwares are also static without the possibility of updating and 
modernizing the content. Moreover, the price of the books and softwares takes great charge on students' budget. The internet 
may give a solution for both problems. Our institute started to develop an online accessible anatomy web atlas called HuMo 
WebAtlas. As compared to other similar websites our web atlas allows not only for the passive access to dissection pictures 
and histology slides, but the students have the opportunity to improve and eventually even spread out the data to other students. 
It gives them a great chance to get involved in teaching. 

Our project is based on the php 5 scripting language and uses a MySQL 4.1 database server. Thus, the development and 
the operation is cost-effective, because no extremely expensive softwares and investment are necessary. At the same time, 
owing to the independent picture and text data storing structure constructed by us. relatively small storage, memory and 
processor capacity are needed. The advantage is that our system can serve more users with the same resource. The content 
development is made easy by a user-friendly interface which is available after user authentication. Depending on ihe user 
level the system waits for supervision or transmits the changing immediately. The modular buildup ensures an easy and fast 
code improvement. The user interface utilizes separate dictionary database, to enable the further improvement of the currently 
trilingual (Hungarian. English. German) atlas. The software can store the labeling of any structure on the images that mighi 
be useful in the anatomy teaching (dissection, histology, CT. MRI . etc. pictures). Sludents can find the relevant information 
fast and easily, due to the combined thematic and keyword search scripts. 

In the near future we plan to involve other related subjects such as radiology and pathology in our project to obtain an 
integrated database which is equally useful for students in the academic and clinical years. 

Our web-atlas is accessible at http://humo.usn.hu with the password: "malleus" The project is sponsored by HEFOP 
(HEFOP-3.3.1-P.-2004-06-0014/1.0). 
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Undesired changes caused by long term estrogen treatment in 
the immunoreactivity of LH, FSH, PRL, ACTH and S-100 (present in 
folliculostellate cells) is modified by concomitant progesterone 
administration 

A Heinzlmann'*, M Kovács2, K Köves' 

'Department of Human Morphology and Developmental Biology, Faculty of Medicine, Semmelweis University, Budapest, 
Hungary, 'Department of Human Anatomy, Pécs University, Pécs, Hungary 

Sexual steroids regulate the secretion of pituitary trop hormones acting directly on the pituitary gland and through the central 
nervous system by feed-back mechanisms. Estrogen and progesterone receptors were identified on various pituitary hormone 
secreting cells and in several hypothalamic and extrahypothalamic structures. In the clinical practice long term estrogen treat-
ment is frequently applied in both male and female patients. The aim of our experiment was to study the effect of concomitant 
progesterone (P) administration on changes caused by long term estrogen treatment in the secretion of LH. FSH. PRL . ACTH 
and on the changes of S-100 (present in folliculostellate cells) immunoreactivity tested by R IA and immunohistochemistry 
in Sprague-Dawley male and female rats. Estrogen (diethylstilbestrol. DES) P or both in a silastic capsule were implanted 
under the skin of 25 day-old rats. The survival of animals were two months. The animals were decapitated in the morning, 
trunk blood was used for R IA and the anterior pituitary for immunohistochemistry. We have also studied whether the changed 
hormone secretion caused by DES can return to normal level l or 2 months after the removal of DES containing capsule. The 
following results were obtained. In the vaginal smear of female rats upon DES treatment persistent estrus was observed. DES+P 
did not interrupt the cyclicity but it was irregular and metestrus predominated. P alone had no effect. LH: DES depressed the 
basal level of LH in both female and male rats, and P did not modify the effect of DES. It was more pronounced in female 
than in male rats. FSH: DES and DES+P very moderately influenced the basal level of FSH in female rats and both treatment 
depressed it in male rats. PRL: DES dramatically enhanced the PRL levels and the effect of DES+P was much lower than that 
of DES alone. P did not influence the effect of treatments, in both female and male rats it showed similar tendency. ACTH: 
Effect of various treatment on ACTH plasma levels was very similar to their effect on the PRL levels. DES enhanced the 
ACTH level in both sexes. P blunted this effect. P alone did not influence the ACTH level. Immunohistochemistry supported 
the abovementioned results. The number of LH and FSH immunoreactive cells decreased in the anterior pituitary, the changes 
in the ACTH immunoreactivity was not striking, the number and the size of PRL immunoreactive cells extremly increased, 
they formed prolactinomas. The distribution of S-IOO immunoreactive folliculostellate cells is characteristic. In intact rats 
these cells were evenly distributed and they formed a barrier at the border of anterior and intermediate lobes. In DES treated 
rats this distribution is modified. Folliculostellate cells were hardly observed inside the prolactinomas; however, these cells 
demarcated the prolactinomas. The effect of removal of DES capsule on the plasma hormone levels: The removal of DES 
capsule 2 months after implantation gradually restored the changed LH. FSH and PRL levels by the end of the succeeding 2 
month survival time. Two months after removal we had results similar to the intact aged matched controls. ACTH remained 
higher in female rats, and in male rats it was much higher I month after removal and returned to intact level 2 months later. 
On the basis of the abovementioned results it was concluded that I. There is sexual dimorphism in the responsiveness of 
gonadotropes and corticotropes to steroid treatment. 2. P blunted the enhancing effect of DES on the PRL and ACTH levels. 
However, its effect on the case of LH and FSH was not significant. 3. After the removal of DES its effect is partially restored. 
LH. FSH and PRL returned to intact level: however. ACTH remained higher by the end of 2 month survival time. 
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