
AmpliTaq and AmpliTaq Gold DNA Polymerase 

The Most Referenced Brand of DNA Polymerase in the World

 

Date:   2005-05  

Notes:   Authors are listed alphabetically 

 
J. Clin. Endocrinol. Metab. (98) 
 
Reed, B. Y., W. L. Gitomer, et al. (2002). "Identification and Characterization of a Gene with Base 
Substitutions Associated with the Absorptive Hypercalciuria Phenotype and Low Spinal Bone Density." J. 
Clin. Endocrinol. Metab. 87(4): 1476-1485. 
 http://jcem.endojournals.org/cgi/content/abstract/87/4/1476  

 Absorptive hypercalciuria (AH) is a kidney stone-forming condition frequently complicated by 
bone loss. Previously, we mapped the locus for an inherited form of AH to chromosome 1q23.3-
q24. We have sequenced a putative gene (subsequently shown by others to be homologous with 
the rat soluble adenylate cyclase gene) in this region in 12 unrelated Caucasian AH patients. 
Eighteen base substitutions were identified in the soluble adenylate cyclase human homolog 
gene. All sequence variations were further evaluated in 3-68 additional unrelated AH patients and 
19-132 normal subjects, and 1 additional base substitution was identified. Six of the identified 
sequence variations occurred with increased frequency in the AH population and tracked with the 
AH phenotype in AH families. Calculated odds ratios showed that the occurrence of any 4 of 
these individual base substitutions was associated with a 2.2- to 3.5-fold increase in estimated 
risk for AH (P < 0.02). In addition, 1 or more base changes was associated with a lower L2-L4 
vertebral bone density. Sequence analysis of 3 other genes within the AH linkage interval showed 
no difference in the distribution of sequence variations between AH and normal populations. This 
is the first description of a specific gene defect associated with AH. 

 

Jin, Y., W. Teng, et al. (2003). "Genome-Wide Scan of Graves' Disease: Evidence for Linkage on 
Chromosome 5q31 in Chinese Han Pedigrees." J. Clin. Endocrinol. Metab. 88(4): 1798-1803. 

 http://jcem.endojournals.org/cgi/content/abstract/88/4/1798  

 Graves' disease (GD), which is a common organ-specific autoimmune disorder, is multifactorial 
and develops in genetically susceptible individuals. Despite many studies of candidate genes, 
only associations with human leukocyte antigen and cytotoxic T lymphocyte antigen 4 have been 
generally detected, and the number of susceptibility genes remains unknown. To identify 
chromosomal regions contributing to GD, we conducted a genome-wide scan on 322 individuals 
from 54 Chinese Han multiplex GD pedigrees. Parametric linkage analysis revealed the strongest 
evidence for linkage at D5S436 on chromosome 5q31, with a maximum two-point LOD score of 
2.8 and a maximum multipoint LOD score of 2.3. To further assess the significance of this 
suggestive finding, we typed four additional markers around D5S436 in this chromosome region, 
and a maximum two-point LOD score of 4.31 and a maximum multipoint LOD score of 4.12 were 
obtained for marker D5S2090 (with heterogeneity, [IMG]f1.gif" BORDER="0"> = 0.38). 
Nonparametric multipoint analysis also showed significant excess allele sharing, with a P value 
as low as 0.001, at the same locus. Our findings provide evidence for a susceptibility locus for GD 
on chromosome 5q31 and support the existence of genetic heterogeneity in GD. 



 

Milne, S. A. and H. N. Jabbour (2003). "Prostaglandin (PG) F2{alpha} Receptor Expression and Signaling 
in Human Endometrium: Role of PGF2{alpha} in Epithelial Cell Proliferation." J. Clin. Endocrinol. 
Metab. 88(4): 1825-1832. 

 http://jcem.endojournals.org/cgi/content/abstract/88/4/1825  

 Prostaglandin (PG) F2{alpha}, a member of the prostanoid bioactive lipid family, is secreted by 
human endometrium throughout the menstrual cycle and is present in both menstrual fluid and 
medium of endometrial explants in culture. PGF2{alpha} mediates its effects through a seven-
transmembrane G-protein-coupled receptor (FP). The aim of this study was to examine the 
temporal expression, signaling, and role of FP receptor in the human endometrium. Quantitative 
RT-PCR analysis demonstrated highest expression of FP receptor in the mid- to late-proliferative 
phase, compared with early-proliferative and secretory phase endometrium. In situ hybridization 
studies localized FP receptor mRNA expression to the epithelial cell compartment during the mid- 
to late-proliferative phase. Moreover, treatment of endometrial tissue with 1-100 nM PGF2{alpha} 
induced a concentration-dependent increase in inositol phosphate mobilization, indicating 
functional FP receptor expression. The Ishikawa human endometrial epithelial cell line was used 
to investigate further the signaling and role of PGF2{alpha} in endometrial epithelial cells. 
Ishikawa cells endogenously express the FP receptor, and treatment with 1-100 nM PGF2{alpha} 
elicits a concentration-dependent increase in inositol phosphate release. Moreover, treatment of 
Ishikawa cells with 100 nM PGF2{alpha} induced phosphorylation of ERK1/2 that was abolished 
when cells were cotreated with 50 {micro}M PD98059 (MAPK kinase inhibitor) or 10 {micro}M 
U73122 [phospholipase C (PLC) inhibitor]. Treatment of Ishikawa cells with PGF2{alpha} for 24 h 
induced a significant concentration-dependent increase in Ishikawa cell proliferation. 
Coincubation of the cells with 50 {micro}M PD98059 or 2 {micro}M U73122 demonstrated that 
PLC inhibition significantly reduced PGF2{alpha}-induced proliferation, whereas MAPK kinase 
inhibition had no effect. In summary, these studies demonstrate increased FP receptor 
expression in endometrial epithelial cells during the proliferative phase of the menstrual cycle and 
identify a role for PGF2{alpha} in epithelial cell proliferation via a PLC-dependent pathway. 

 

Johannsen, T. H., D. Mallet, et al. (2005). "Delayed Diagnosis of Congenital Adrenal Hyperplasia with Salt 
Wasting Due to Type II 3{beta}-Hydroxysteroid Dehydrogenase Deficiency." J. Clin. Endocrinol. 
Metab. 90(4): 2076-2080. 
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 Classical 3{beta}-hydroxysteroid dehydrogenase (3{beta}-HSD) deficiency is a rare cause of 
congenital adrenal hyperplasia. We report two sisters presenting with delayed diagnoses of 
classical 3{beta}-HSD, despite salt wasting (SW) episodes in infancy. Sibling 1 was referred for 
premature pubarche, slight growth acceleration, and advanced bone age, whereas sibling 2 had 
no signs of virilization. At referral, increased 17{alpha}-hydroxyprogesterone associated with 
premature pubarche at first suggested a nonclassical 21-hydroxylase deficiency. Sequencing of 
the CYP21 gene showed both girls only heterozygotes (V281L mutation). This result, combined 
with SW in infancy, suggested a 3{beta}-HSD deficiency because of increased 
dehydroepiandrosterone sulfate levels. Further hormonal studies showed markedly elevated 
{Delta}5-steroids, in particular 17{alpha}-hydroxypregnenolone greater than 100 nmol/liter (the 
clue to the diagnosis) and elevated {Delta}5-/{Delta}4-steroid ratios. Sequencing of the type II 
3{beta}-HSD gene documented that both girls were compound heterozygotes for T181I and 
1105delA mutations. Retrospectively, elevated levels of 17{alpha}-hydroxyprogesterone were 
found on blood spots from Guthrie's test. There is no previous report of the combination of SW 
and premature pubarche due to mutations in the type II 3{beta}-HSD gene. Because neonatal 
diagnosis could have prevented life-threatening crises in these girls, this report further supports 



the benefits for neonatal screening for congenital adrenal hyperplasia whatever the etiology. 

 

Perez-Martinez, P., F. Perez-Jimenez, et al. (2005). "A Polymorphism Exon 1 Variant at the Locus of the 
Scavenger Receptor Class B Type I (SCARB1) Gene Is Associated with Differences in Insulin 
Sensitivity in Healthy People during the Consumption of an Olive Oil-Rich Diet." J. Clin. 
Endocrinol. Metab. 90(4): 2297-2300. 

 http://jcem.endojournals.org/cgi/content/abstract/90/4/2297  

 Scavenger receptor class B type I (SCARB1) was described as the first high-density lipoprotein 
receptor. Increasing evidence indicates that SCARB1 plays additional roles particularly in type 2 
diabetes mellitus. Our aim was to determine whether the presence of an exon 1 (G[-&gt]A) 
polymorphism at the SCARB1 gene modifies the insulin sensitivity to dietary fat. Methods: We 
studied 59 healthy volunteers (30 men and 29 women, 42 G/G homozygous and 17 G/A 
heterozygous). Subjects consumed three diets for 4 wk each: a saturated fatty acid (SFA)-rich 
diet (38% fat, 20% SFA), followed by a carbohydrate (CHO)-rich diet (30% fat, 55% CHO) or a 
monounsaturated fatty acid (MUFA)-rich diet (38% fat, 22% MUFA) after a randomized crossover 
design. For each diet, we investigated peripheral insulin sensitivity with the insulin suppression 
test. Results: Steady-state plasma glucose after the MUFA diet was lower in G/A compared with 
G/G subjects (P = 0.030). This effect was not observed after CHO and SFA diets (P = 0.177 and 
0.957, respectively). Plasma nonesterified free fatty acid values were lower in subjects carrying 
the A allele for all the diet periods. Conclusions: Our findings show that carriers of the G/A 
genotype have significant increases in insulin sensitivity after a MUFA-rich diet compared with 
G/G individuals. 

 

Shahid, M., V. S. Dhillon, et al. (2005). "Three New Novel Point Mutations Localized within and 
Downstream of High-Mobility Group-box Region in SRY Gene in Three Indian Females with 
Turner Syndrome." J. Clin. Endocrinol. Metab. 90(4): 2429-2435. 

 http://jcem.endojournals.org/cgi/content/abstract/90/4/2429  

 Point mutations and deletions in the SRY gene result in XY sex reversal in pure gonadal 
dysgenesis. To date, a majority of these affect the high-mobility group (HMG) domain of SRY, 
which plays a key role in its DNA binding activity. We carried out molecular genetics studies in 
three Turner syndrome patients all presenting with 45,X/46,XY mosaic karyotype. Case 1 
demonstrated an insertion of T (thymine) within helix I of HMG box leading to frame shift mutation 
(N82X). In case 2, insertion of A (adenine) downstream of HMG box resulted in a nonsense frame 
shift mutation (L159fsX167). These mutations resulted in truncated and altered proteins. In case 
3, G>C missense mutation is found at codon 74 within helix I of HMG box (Q74H). No other 
mutations were found in the SRY gene of these patients. An allele-specific oligonucleotide study 
further confirmed that these variants are not common polymorphisms. To our knowledge, this is 
the first time these mutations are described at these codons resulting in mutated SRY proteins. 
Lack of a second sex chromosome in a majority of cells [mosaic karyotype and mutation(s) in the 
SRY gene] in these patients may have triggered the short stature. 

 

Taillandier, A., S. L. Sallinen, et al. (2005). "Childhood Hypophosphatasia Due to a de Novo Missense 
Mutation in the Tissue-Nonspecific Alkaline Phosphatase Gene." J. Clin. Endocrinol. Metab. 
90(4): 2436-2439. 



 http://jcem.endojournals.org/cgi/content/abstract/90/4/2436  

 Hypophosphatasia is an inherited disorder due to mutations in the bone alkaline phosphatase 
(ALPL) gene. We report here a patient with childhood hypophosphatasia diagnosed at 1.4 yr 
because of pectus excavatum, large anterior fontanel, rachitic skeletal changes, and low serum 
alkaline phosphatase. Sequencing of the ALPL gene produced evidence of two distinct missense 
mutations, E174K (c.571G>A), of maternal origin, and a de novo mutation, M45I (c.186G>C). The 
study of various microsatellite polymorphisms ruled out false paternity and therefore confirmed 
that M45I occurred de novo in the paternal germline or in the early development of the patient. 
Site-directed mutagenesis showed that M45I results in the absence of in vitro alkaline 
phosphatase activity, suggesting that the mutation is a severe allele. In conclusion, childhood 
hypophosphatasia in this patient is the result of compound heterozygosity for the moderate 
mutation E174K and a novel severe de novo mutation M45I. 

 

Georgopoulos, A., O. Aras, et al. (2002). "Unlike Type 2 Diabetes, Type 1 Does Not Interact with the 
Codon 54 Polymorphism of the Fatty Acid Binding Protein 2 Gene." J. Clin. Endocrinol. Metab. 
87(8): 3735-3739. 
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 In type 2 diabetes, the threonine (Thr) for alanine (Ala) codon 54 polymorphism of the fatty acid 
binding protein 2 gene is associated with elevated fasting and postprandial triglycerides and 
dyslipidemia when compared with the wild type (Ala-54/Ala-54). To assess whether this is the 
case in patients with type 1 diabetes, who usually do not manifest the metabolic syndrome, we 
screened 181 patients with similar glycemic control as the type 2 patients. Thirty percent were 
heterozygous, and 9% were homozygous for the polymorphism. Mean ({+/-}SEM) fasting plasma 
triglyceride levels in patients with the wild type (n = 84), those heterozygous for Ala-54/Thr-54 (n 
= 44), and those homozygous for the Thr-54 (n = 13) were 1.0 {+/-} 0.07, 1.1 {+/-} 0.17, and 1.2 
{+/-} 0.23 mmol/liter, respectively. In addition, there were no differences in total, low-density 
lipoprotein, high-density lipoprotein, and non-high density lipoprotein cholesterol among the three 
groups. After a fat load, the postprandial area under the curve of triglyceride in plasma, 
chylomicrons, and very low-density lipoprotein were similar between the wild type (n = 18) and 
the Thr-54 homozygotes (n = 12). In conclusion, in contrast to type 2, type 1 diabetes does not 
interact with the codon 54 polymorphism of the fatty acid binding protein 2 gene to cause 
hypertriglyceridemia/dyslipidemia. Insulin resistance could account possibly for this difference. 

 

Shattuck, T. M., J. Costa, et al. (2002). "Mutational Analysis of Smad3, a Candidate Tumor Suppressor 
Implicated in TGF-{beta} and Menin Pathways, in Parathyroid Adenomas and Enteropancreatic 
Endocrine Tumors." J. Clin. Endocrinol. Metab. 87(8): 3911-3914. 
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 Based upon molecular allelotyping and comparative genomic hybridization studies, chromosome 
15q is the likely location of a tumor suppressor gene important in the pathogeneses of sporadic 
enteropancreatic endocrine tumors and parathyroid adenomas. Interest has focused on Smad3 
as a candidate endocrine tumor suppressor gene because 1) it is localized to 15q and 2) it 
encodes a TGF{beta} signaling molecule that has been identified as a binding partner of the 
multiple endocrine neoplasm type 1 gene product menin, itself involved in enteropancreatic and 
parathyroid neoplasia. To determine whether Smad3 plays a primary role in development of these 
tumors, 20 enteropancreatic tumors and 67 parathyroid adenomas were investigated for loss of 
heterozygosity at DNA markers surrounding Smad3. Twenty percent of enteropancreatic tumors 



and 24% of parathyroid adenomas showed loss. All 9 coding exons and intron-exon boundaries 
of the Smad3 gene were then sequenced in genomic DNA from all 20 enteropancreatic and 25 
parathyroid tumors, including every case with loss of heterozygosity. No acquired clonal 
mutations, insertions, or microdeletions in Smad3 were detected in any tumors. Because 
inactivating somatic mutation is the hallmark of an authentic tumor suppressor, Smad3 is unlikely 
to function as a classical tumor suppressor gene in the pathogenesis of sporadic parathyroid or 
enteropancreatic endocrine tumors. 
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Benign and Malignant Thyroid Tumors." J. Clin. Endocrinol. Metab. 88(8): 3694-3699. 
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 In contrast to vascular endothelial growth factor (VEGF), which stimulates angiogenesis, VEGF-C 
is thought to stimulate lymphangiogenesis. The role of VEGF-C in thyroid cancer pathogenesis 
has not been clarified. One might expect a different pattern of VEGF-C expression in the various 
types of thyroid cancer because of their different means of metastases. In this investigation, we 
determined whether the differential expression of VEGF-C might explain the different propensity 
to lymph node metastasis in thyroid cancers. One hundred eleven normal and neoplastic thyroid 
tissues were analyzed by real-time quantitative PCR. Papillary thyroid cancers had a higher 
VEGF-C expression than other thyroid malignancies (P < 0.0005 ANOVA). Among the normal 
thyroid tissues from patients with malignant or benign thyroid diseases, there was no significant 
difference in VEGF-C expression. Paired comparison of VEGF-C expression between thyroid 
cancers and normal thyroid tissues from the same patients showed a significant increase of 
VEGF-C expression in papillary thyroid cancer (1.10 {+/-} 0.41 vs. 0.70 {+/-} 0.13; P = 0.001) and 
a significant decrease of VEGF-C expression in medullary thyroid cancer (0.11 {+/-} 0.13 vs. 0.78 
{+/-} 0.29; P = 0.001). In contrast, there was no significant difference of VEGF-C expression 
between cancer and normal tissues in other types of thyroid cancer. In summary, VEGF-C 
expression is increased in papillary thyroid cancer, compared with paired normal thyroid tissues, 
but not in other thyroid cancers that are also prone to lymph node metastasis. The 
lymphangiogenic role of VEGF-C in thyroid cancers therefore appears to be complex and other 
factors are likely to be also involved. 
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 Estrogens play a key role in various target tissues. Enzymes involved in the biosynthesis and 
metabolism of these sex steroids also regulate estrogenic actions in these tissues. Estrone 
sulfate (E1S) is a major circulating plasma estrogen that is converted into the biologically active 
estrogen, estrone (E1), by steroid sulfatase (STS). E1 is also sulfated and reverted into E1S by 
estrogen sulfotransferase (EST). These two enzymes have recently been shown to play important 
roles in the in situ estrogen actions of various sex steroid-dependent human tumors. However, 
the distribution of STS and EST in normal adult and fetal human tissues remains largely 
unknown. Therefore, in this study, in addition to examining the tissue distribution of both STS and 
EST mRNA in human adult and fetal tissues using RT followed by quantitative PCR, we studied 
the activity of these enzymes using 3H-labeled E1/E1S as substrates in the homogenates of 
various human adult tissues. We also examined the localization of STS and EST protein in 
human adult and fetal tissues using immunohistochemistry, and that of EST mRNA in the adult 
kidney using laser dissection microscopy and PCR. STS mRNA, enzyme activity, and 



immunoreactivity were either absent or detected at very low levels in all adult and fetal tissues 
examined in this study. EST mRNA expression, however, was detected in all of the tissues 
examined, except for adult spleen and pancreas. EST enzyme activities were consistent with 
those of mRNA expression in the great majority of the tissues examined. Marked EST 
immunoreactivity was detected in hepatocytes, adrenal gland (adult, zona fasciculate to the 
reticularis; fetus, fetal zone), and epithelial cells of the gastrointestinal tract, smooth muscle cells 
of the tunica media in aorta, Leydig cells of the testis, and syncytiotrophoblast of the placenta. 
Patterns of EST immunolocalization were similar between adult and fetal human tissues, but EST 
immunoreactivity was detected in the urinary tubules of adult kidney, whereas in the fetal kidney, 
it was localized in the interstitial cells surrounding the urinary tubules. In the adult kidney, the 
presence of EST mRNA was also confirmed in the cells of urinary tubules using laser dissection 
microscopy and RT-PCR. Although the number of human tissues available for examination in this 
study was limited, our results suggest that between the enzymes involved in estrogen activation 
or inactivation, EST and not STS is the more widely expressed enzyme in various peripheral 
tissues in humans. We speculate that EST may play an important role in protecting peripheral 
tissues from possible excessive estrogenic effects. 
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 Central obesity is associated with increased morbidity and mortality. Preadipocyte proliferation 
and differentiation contribute to increases in adipose tissue mass, yet the mechanisms that 
underlie these processes remain unclear. Patients with glucocorticoid excess develop a 
reversible form of central obesity, but circulating cortisol levels in idiopathic obesity are invariably 
normal. We have hypothesized that the enzyme 11{beta}-hydroxysteroid dehydrogenase type 1 
(11{beta}-HSD1), by converting inactive cortisone to active cortisol in adipose tissue, might be an 
important autocrine regulator of fat mass. Paired omental and sc fat biopsies were obtained from 
32 women (median age, 43 yr; range, 28-65; median body mass index, 27.5 kg/m2; range, 19.7-
39.2) undergoing elective abdominal surgery. 11{beta}-HSD1 activity and mRNA levels were 
assessed in whole tissue and in isolated preadipocytes and adipocytes using specific enzyme 
assays and real-time PCR. Preadipocyte proliferation was measured using tritiated thymidine 
incorporation. Whole adipose tissue 11{beta}-HSD1 mRNA levels did not differ between omental 
and sc samples (P = 0.73). In addition, mRNA levels did not correlate with body mass index 
(omental: r = 0.1; P = 0.6; sc: r = 0.15; P = 0.4). In keeping with earlier studies, 11{beta}-HSD1 
mRNA levels were higher in omental compared with sc preadipocytes. However, in cultured 
omental preadipocytes, 11{beta}-HSD1 activity inversely correlated with body mass index (r = -
0.47; P = 0.03). In omental preadipocytes, both cortisol and cortisone decreased proliferation (P < 
0.05). Inhibition of 11{beta}-HSD1 with glycyrrhetinic acid partially reversed the cortisone-induced 
decrease in preadipocyte proliferation (P < 0.05). Enhanced preadipocyte proliferation within 
omental adipose tissue as a consequence of decreased 11{beta}-HSD1 mRNA levels and activity 
may contribute to increases in visceral adipose tissue mass in obese patients. 
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 Resistin, an adipocyte secreted factor, has been suggested to link obesity with type 2 diabetes in 
rodent models, but its relevance to human diabetes remains uncertain. Although previous studies 
have suggested a role for this adipocytokine as a pathogenic factor, its functional effects, 
regulation by insulin, and alteration of serum resistin concentration by diabetes status remain to 
be elucidated. Therefore, the aims of this study were to analyze serum resistin concentrations in 
type 2 diabetic subjects; to determine the in vitro effects of insulin and rosiglitazone (RSG) on the 
regulation of resistin, and to examine the functional effects of recombinant human resistin on 
glucose and lipid metabolism in vitro. Serum concentrations of resistin were analyzed in 45 type 2 
diabetic subjects and 34 nondiabetic subjects. Subcutaneous human adipocytes were incubated 
in vitro with insulin, RSG, and insulin in combination with RSG to examine effects on resistin 
secretion. Serum resistin was increased by approximately 20% in type 2 diabetic subjects 
compared with nondiabetic subjects (P = 0.004) correlating with C-reactive protein. No other 
parameters, including adiposity and fasting insulin levels, correlated with serum resistin in this 
cohort. However, in vitro, insulin stimulated resistin protein secretion in a concentration-
dependent manner in adipocytes [control, 1215 {+/-} 87 pg/ml (mean {+/-} SEM); 1 nM insulin, 
1414.0 {+/-} 89 pg/ml; 1 {micro}M insulin, 1797 {+/-} 107 pg/ml (P < 0.001)]. RSG (10 nM) 
reduced the insulin-mediated rise in resistin protein secretion (1 nM insulin plus RSG, 971 {+/-} 35 
pg/ml; insulin, 1 {micro}M insulin plus RSG, 1019 {+/-} 28 pg/ml; P < 0.01 vs. insulin alone). 
Glucose uptake was reduced after treatment with 10 ng/ml recombinant resistin and higher 
concentrations (P < 0.05). Our in vitro studies demonstrated a small, but significant, reduction in 
glucose uptake with human recombinant resistin in differentiated preadipocytes. In human 
abdominal sc adipocytes, RSG blocks the insulin-mediated release of resistin secretion in vitro. In 
conclusion, elevated serum resistin in human diabetes reflects the subclinical inflammation 
prevalent in type 2 diabetes. Our in vitro studies suggest a modest effect of resistin in reducing 
glucose uptake, and suppression of resistin expression may contribute to the insulin-sensitizing 
and glucose-lowering actions of the thiazolidinediones. 

 

Grundberg, E., T. Carling, et al. (2004). "A Deletion Polymorphism in the RIZ Gene, a Female Sex Steroid 
Hormone Receptor Coactivator, Exhibits Decreased Response to Estrogen in Vitro and 
Associates with Low Bone Mineral Density in Young Swedish Women." J. Clin. Endocrinol. 
Metab. 89(12): 6173-6178. 

 http://jcem.endojournals.org/cgi/content/abstract/89/12/6173  

 Low bone mineral density (BMD) is a major risk factor for osteoporotic fracture, and the trait is 
under genetic control by a large number of genes. It is recognized that estrogen plays an 
important role in the maintenance of bone mass by binding to estrogen receptor {alpha} 
(ER{alpha}). RIZ1 has previously been shown to be a specific ER{alpha} coactivator and strongly 
enhances its function both in vivo and in vitro. We performed in vitro studies comparing the 
abilities of RIZ1 P704 polymorphic variants (homozygous presence, P704+; absence, P704-; 
heterozygosity P704+/- of a proline at position 704) to coactivate the ER{alpha} and also 
examined the polymorphism associated to BMD of 343 Swedish women, aged 20-39 yr. The 
expression vector containing P704- RIZ1 showed an impaired response in coactivating ER{alpha} 
in a ligand- and dose-dependent manner compared with P704+ RIZ (P < 0.0001). The genotype 
frequencies were 19% (P704+), 32% (P704-), and 49% (P704+/-) and were in Hardy-Weinberg 
equilibrium. BMD at the heel was higher in the P704+ genotype group than in the P704+/- group 
(P = 0.02), which was evident also after corrections for fat and lean mass (P = 0.03). We 
conclude that RIZ1 may be a new candidate gene for involvement in the variation seen in BMD. 
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 The Id (inhibitor of DNA binding) proteins are a family of helix-loop-helix (HLH) proteins (Id1, Id2, 
Id3, and Id4) that lack the basic domain necessary for DNA binding. The Id1 protein enhances 
cell proliferation and inhibits cellular differentiation in a variety of cell types. We have previously 
demonstrated that the Id1 gene is up-regulated in papillary and medullary thyroid cancers. In this 
study we characterized the expression and distribution of the Id1 protein in normal, hyperplastic, 
and neoplastic human thyroid tissue. We also evaluated the effect of the Id1 gene on thyroid 
cancer cell growth and markers of thyroid cell differentiation. We used semiquantitative 
immunohistochemistry to characterize Id1 protein expression in normal, hyperplastic 
(multinodular goiter and Graves' disease), and neoplastic thyroid tissue from 103 patients. 
Normal thyroid tissue had the lowest level of Id1 protein expression (P < 0.0001). Anaplastic 
thyroid cancer had the highest level (vs. benign and malignant thyroid tissues, P < 0.01). Id1 
protein expression was higher in malignant thyroid tissue than in hyperplastic thyroid tissue (P < 
0.02). We found no significant association between the level of Id1 protein expression and patient 
age, sex, tumor-node-metastasis stage, tumor size, primary tumor vs. lymph node metastasis, 
primary tumor vs. recurrent tumors, and extent of tumor differentiation. Inhibiting Id1 mRNA 
expression in thyroid cancer cell lines using Id1 antisense oligonucleotides resulted in growth 
inhibition (P < 0.03) and decreased thyroglobulin and sodium-iodine symporter mRNA expression 
(P < 0.02). In conclusion, Id1 is overexpressed in hyperplastic and neoplastic thyroid tissue and 
directly regulates the growth of thyroid cancer cells of follicular cell origin, but is not a marker of 
aggressive phenotype in differentiated thyroid cancer. 

 

Sales, K. J., S. Battersby, et al. (2004). "Prostaglandin E2 Mediates Phosphorylation and Down-
Regulation of the Tuberous Sclerosis-2 Tumor Suppressor (Tuberin) in Human Endometrial 
Adenocarcinoma Cells via the Akt Signaling Pathway." J. Clin. Endocrinol. Metab. 89(12): 6112-
6118. 
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 Prostaglandin (PG) E2 promotes tumor growth via interaction with its G protein-coupled receptors 
and activation of intracellular signaling. Tuberous sclerosis 2 (tuberin) is a tumor suppressor, 
which negatively regulates cell growth. Its phosphorylation results in its inactivation and targeted 
down- regulation, thus lifting the growth inhibition effects. This study investigated the expression 
and localization of tuberin in neoplastic and normal endometrium and the effect of PGE2 on 
phosphorylation of tuberin via the Akt pathway. Quantitative RT-PCR and Western blot analysis 
demonstrated reduced expression of tuberin in neoplastic tissue, compared with normal 
endometrial tissue. Tuberin expression was localized by immunohistochemistry to the glandular 
epithelial compartment in neoplastic and normal endometrium. We investigated the effect of 
PGE2 on phosphorylation of tuberin via the Akt pathway. Treatment of neoplastic and normal 
endometrium with 100 nM PGE2 enhanced phosphorylated tuberin immunoreactivity in the 
glandular epithelium. PGE2 also phosphorylated Akt and tuberin in Ishikawa endometrial 
adenocarcinoma cells, leading to a reduction in expression of total tuberin protein. Cotreatment of 
cells with wortmannin or LY294002 inhibited the PGE2-induced phosphorylation of Akt and 
tuberin. These data suggest that PGE2 signaling may promote endometrial tumorigenesis by 
inactivation of tuberin after its phosphorylation via the Akt signaling pathway. 
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 In this study, we have carried out molecular analysis of the AIRE (autoimmune regulator) gene in 
11 patients (from 8 families) affected by autoimmune polyendocrinopathy-candidiasis-ectodermal 
dystrophy, originating from a restricted area of Southern Italy (the Salento peninsula in Puglia). Of 
the 16 mutant AIRE alleles from the 8 probands studied, 12 carried a missense mutation (W78R 
in 9, P539L in 2, and P252L in 1), 2 carried the Q358X nonsense mutation, and 2 carried the 
1058delT frameshift mutation. All these mutations except the 1058delT are novel. Each of the 
detected mutations either predicts a premature termination of the protein or results in a 
nonconservative amino acid change, most likely adversely affecting the function of the protein. 
The W78R missense mutation is relatively common in these patients, having been detected (in 
homozygosity or compound heterozygosity) in 6 of the 8 probands tested, indicating the presence 
of a founder effect. The results of this study contribute to the delineation of the molecular 
pathology of the AIRE gene and enhance our ability to perform a molecular diagnosis in 
autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy patients from Southern Italy. 

 

Tan, Y. M., J. Cardinal, et al. (2003). "Autosomal Dominant Hypocalcemia: A Novel Activating Mutation 
(E604K) in the Cysteine-Rich Domain of the Calcium-Sensing Receptor." J. Clin. Endocrinol. 
Metab. 88(2): 605-610. 

 http://jcem.endojournals.org/cgi/content/abstract/88/2/605  

 We report a novel activating mutation (E604K) of the calcium-sensing receptor in a family with 
autosomal dominant hypocalcemia. Whereas all affected individuals exhibited marked 
hypocalcemia, some cases with untreated hypocalcemia exhibited seizures in infancy, whereas 
others were largely asymptomatic from birth into adulthood. The missense mutation E604K 
(G2182A; GenBank accession no. U20759), which affects an amino acid residue in the C 
terminus of the cysteine-rich domain of the extracellular head, cosegregated with hypocalcemia in 
all seven individuals for whom DNA was available. Two unaffected, normocalcemic members of 
the family did not exhibit the mutation. The molecular impact of the mutation on two key 
components of the signaling response was assessed in HEK-293 cells transiently transfected with 
cDNA corresponding to either the wild-type calcium-sensing receptor or the E604K mutation 
derived by site-directed mutagenesis. There was a significant leftward shift in the concentration 
response curves for the effects of extracellular Ca2+ on both intracellular Ca2+ mobilization 
(determined by aequorin luminescence) and MAPK activity (determined by luciferase expression). 
The C terminus of the cysteine-rich domain of the extracellular head may normally act to 
suppress receptor activity in the presence of low extracellular Ca2+ concentrations. 
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Metab. 88(2): 697-700. 

 http://jcem.endojournals.org/cgi/content/abstract/88/2/697  

 Recently several studies in adolescent girls or premenopausal women have implicated the 
calcium sensing receptor (CASR) gene A986S polymorphism in calcium and bone metabolism. 
However, the role of this genetic variant in postmenopausal women, specifically the development 
of osteoporosis, is unknown. This study reports the findings of a randomized, double-blind, 
placebo-controlled study of healthy postmenopausal women followed for 2 yr while taking placebo 
or supplementary calcium. Specifically, we examined the relationship between the CASR A986S 
polymorphism, bone biochemical profile, and bone mineral density at baseline and after 2 yr of 
treatment. We found no effect of this genetic variant in postmenopausal women at baseline or in 
response to calcium supplementation. These results are in contrast to those in young or 
premenopausal women, and they provide no support for an important role for the CASR A986S 



polymorphism in osteoporosis. 

 

Kumar, S., M. J. Coenen, et al. (2004). "Evidence for Enhanced Adipogenesis in the Orbits of Patients 
with Graves' Ophthalmopathy." J. Clin. Endocrinol. Metab. 89(2): 930-935. 
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 The signs and symptoms of Graves' ophthalmopathy (GO) result from increased volume of the 
orbital contents, including adipose, connective, and extraocular muscle tissues. We wanted to 
determine whether the expanded adipose tissue volume might be in part attributable to de novo 
adipogenesis. We measured levels of mRNA encoding leptin, adiponectin, peroxisome 
proliferator-activated receptor {gamma} (PPAR{gamma}), preadipocyte factor-1, and TSH 
receptor (TSHr) genes in orbital adipose tissues from GO patients (n = 22) and normal individuals 
(n = 18) and in orbital preadipocyte cultures derived from GO patients (n = 6) and normal subjects 
(n = 3) using quantitative real-time RT PCR. We found increased leptin, adiponectin, 
PPAR{gamma}, and TSHr expression in GO compared with normal orbital tissue samples, with 
positive correlations in the GO tissues between TSHr and leptin, adiponectin and PPAR{gamma}. 
In vitro differentiation of GO and normal preadipocytes resulted in enhanced adiponectin, leptin, 
and TSHr expression, with greater expression of the latter two genes in the GO cultures. These 
results suggest that de novo adipogenesis within orbital tissues with parallel enhanced 
expression of TSHr may be important in the pathogenesis of GO, and that potential therapies for 
GO might include inhibition of the adipogenic pathway. 

 

Sales, K. J., S. A. Milne, et al. (2004). "Expression, Localization, and Signaling of Prostaglandin F2{alpha} 
Receptor in Human Endometrial Adenocarcinoma: Regulation of Proliferation by Activation of the 
Epidermal Growth Factor Receptor and Mitogen-Activated Protein Kinase Signaling Pathways." J. 
Clin. Endocrinol. Metab. 89(2): 986-993. 
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 Prostaglandin F2{alpha}(PGF2{alpha}) is a bioactive lipid biosynthesized by cyclooxygenase 
(COX) enzymes and mediates its biological activity via the heptahelical Gq-coupled 
PGF2{alpha}receptor (FP receptor). This study investigated the expression and molecular 
signaling of the FP receptor in human endometrial adenocarcinomas. Real-time RT-PCR and 
Western blot analysis confirmed FP receptor expression in endometrial adenocarcinoma of all 
grades and differentiation. The expression of FP receptor was up-regulated in all endometrial 
adenocarcinomas compared with normal endometrium. The site of FP receptor expression was 
localized by in situ hybridization and immunohistochemistry to the neoplastic epithelial cells in all 
adenocarcinomas. Treatment of endometrial adenocarcinoma explants with PGF2{alpha} resulted 
in mobilization of inositol phosphate signaling, indicating functional FP receptor expression. We 
investigated whether PGF2{alpha} could trans-activate the epidermal growth factor receptor 
(EGFR) and trigger the MAPK signaling pathway. Treatment of adenocarcinoma explants and 
endometrial adenocarcinoma cells (Ishikawa) with PGF2{alpha}-phosphorylated EGFR, triggered 
MAPK signaling and enhanced the proliferation of Ishikawa cells. Inactivation of phospholipase C, 
EGFR kinase, and MAPK kinase with specific inhibitors abolished PGF2{alpha}-induced trans-
activation of EGFR, MAPK signaling, and Ishikawa cell proliferation. These data suggest that 
PGF2{alpha}-FP receptor promote endometrial tumorigenesis via a phospholipase C-mediated 
phosphorylation of the EGFR and MAPK signaling pathways. 

 



Caraccio, N., R. Giannini, et al. (2005). "Type I Interferons Modulate the Expression of Thyroid 
Peroxidase, Sodium/Iodide Symporter, and Thyroglobulin Genes in Primary Human Thyrocyte 
Cultures." J. Clin. Endocrinol. Metab. 90(2): 1156-1162. 
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 We evaluated in primary human thyrocyte cultures the effect of interferon (IFN)-{alpha} and -
{beta} on the expression of thyroid peroxidase (TPO), sodium/iodide symporter (NIS), and 
thyroglobulin (Tg) as well as T4 release. Human thyrocyte cultures were carried out with fresh 
normal thyroid tissue. Gene and protein expression of Tg, TPO, and NIS were assessed by RT-
PCR and Western blot analysis after 24, 48, and 72 h of treatment with TSH alone (10 mIU/ml) 
and in combination with IFN{alpha} or -{beta} (104 U/ml). IFN inhibited the TSH-stimulated gene 
expression of Tg, TPO, and NIS in a time-dependent manner without significant differences 
between IFN{alpha} and -{beta}. Moreover, the addition of both type I IFNs clearly reduced the 
TSH-stimulated protein expression of Tg, TPO, and NIS after 72 h of exposure. Finally, this 
down-regulation was associated with a reduction of T4 release by almost 50%. In conclusion, our 
study shows that both IFN{alpha} and -{beta} down-regulate the TSH-stimulated expression of 
Tg, TPO, and NIS as well as T4 release. Indeed, the development of hypothyroidism during type I 
IFN therapy may be related, at least in part, to an abnormal expression and function of key 
proteins involved in iodine uptake and organification. 
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Transport Derived from Oncogenic Osteomalacia-Causing Tumors." J. Clin. Endocrinol. Metab. 
90(2): 1012-1020. 
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 Oncogenic osteomalacia (OO), a tumor-associated phosphate-wasting syndrome, provides an 
opportunity to identify regulators of renal phosphate homeostasis. We established cultures from 
OO-associated tumors. Conditioned medium from these cultures inhibited phosphate uptake in 
renal tubular epithelial cells. We then compared RNA from tumor-derived cultures expressing 
inhibitory activity with RNA from tumor-derived cultures in which inhibitory activity was not evident 
and identified candidate mRNAs specifically expressed by cultures inhibiting renal phosphate 
transport. Testing of identified candidates revealed that one protein, fibroblast growth factor 7 
(FGF7), was a potent and direct inhibitor of phosphate uptake in vitro. A neutralizing monoclonal 
antibody to FGF7 reversed FGF7-dependent phosphate transport inhibition and inhibitory activity 
in conditioned medium from tumor cell cultures. Immunoassay revealed abundant FGF7 in 
inhibitory conditioned medium and minimal amounts in nonconditioned medium or conditioned 
medium with no phosphate transport inhibitory activity. Furthermore, only small amounts of 
FGF23 were present in inhibitory conditioned medium, comparable to concentrations found in 
conditioned medium with no phosphate transport inhibitory activity. Thus, FGF7 was specifically 
identified when selecting for in vitro phosphate transport inhibitory activity of tumor-derived 
cultures and was confirmed as a potent inhibitor of phosphate transport. Finally, FGF7 message 
was confirmed in PCR products of mRNA extracted from fragments of each tumor. Members of 
the FGF family (other than FGF23) are expressed by OO-associated tumors and may play a role 
in mediating this syndrome. 

 

Chen, C.-P., Y.-C. Yang, et al. (2005). "Hypoxia and Transforming Growth Factor-{beta}1 Act 
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Endocrinol. Metab. 90(2): 1083-1090. 
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 Villous fibrosis is associated with oxygen deprivation in placental pathology, but the signaling 
networks and growth factors involved in activating the relevant cellular repair mechanisms are 
largely unknown. TGF is a powerful enhancer of extracellular matrix (ECM) production and an 
important immune suppressor that has been linked with fibrosis in several tissues. Here, cell 
culture methods were used to investigate possible links between hypoxia, elevated TGF{beta}1, 
and altered ECM production in placenta. Term placental fibroblasts were isolated and cultured 
under hypoxia (3% O2) or in the presence of TGF{beta}1, and the expression of fibronectin, 
collagen I, and collagen IV was examined using immunohistochemistry, ELISA of cell monolayers 
with associated ECM, and real-time RT-PCR. The effect of hypoxia on endogenous production of 
TGF{beta}1-3 was also examined. Both TGF{beta}1 and hypoxia increased fibronectin, collagen I, 
and collagen IV protein and mRNA in placental fibroblasts. However, TGF{beta}1-3 production 
was not increased by culturing the cells under hypoxic conditions for 5 d. Thus, increased ECM 
expression under hypoxia was not mediated directly by increased TGF{beta}. We conclude that 
ECM production can be stimulated independently by hypoxia and TGF{beta}1. 
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 Oxidative stress plays a role in cardiovascular dysfunction. This is of interest in diabetes, a 
clinical condition characterized by oxidative stress and increased prevalence of cardiovascular 
disease. The role of p66shc in oxidative stress-related response has been demonstrated by 
resistance to and reduction of oxidative stress and prolonged lifespan in p66shc-/- mice. In this 
study we assess p66shc gene expression in peripheral blood mononuclear cells (PBM) from type 
2 diabetic patients and healthy subjects. The p66shc mRNA level was assessed using RT-PCR 
with two sets of primers mapping for different p66shc regions. p66shc is expressed in both 
monocytes and lymphocytes. The level of p66shc mRNA was significantly higher in type 2 
diabetic patients compared with controls (0.38 {+/-} 0.07 densitometric units vs. 0.13 {+/-} 0.08; P 
< 0.0001). In addition, total plasma 8-isoprostane levels, a marker of oxidative stress, were higher 
in type 2 diabetics (0.72 {+/-} 0.04 ng/ml) than in normal subjects (0.43 {+/-} 0.04, P < 0.001) and 
were significantly correlated to the p66shc mRNA level in PBM from type 2 diabetics (r2 = 0.47; P 
= 0.0284). In conclusion, diabetes induces p66shc gene expression in circulating PBM; this up-
regulation in expression is significantly associated with markers of oxidative stress. p66shc gene 
expression in PBM may represent a useful tool to investigate the oxidative stress involved in the 
pathogenesis of long-term diabetic complications. 
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 Androgen insensitivity syndrome (AIS) is a disorder of male sexual development caused by an 
absent or dysfunctional AR. Fertile cases with mild AIS and slightly impaired AR activity had been 
reported in literature, and their external genitalia were documented to be usually normal or 
subnormal. We reported here an Arg840Cys substitution in the AR gene in a large Chinese 
pedigree affected with AIS. The mutant gene may result in infertility for some affected males with 



or without hypospadias. However, it was also observed that the mutation did not affect the fertility 
of the other patients. The gonadotropin levels for one of these patients were within the normal 
range. Thus, whether normal levels of the gonadotropins are necessary for the preserved fertility 
of patients affected with this genetic disorder remains to be elucidated. 
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393-397. 
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 A kindred was diagnosed with atypical MEN type 2B characterized by medullary thyroid cancer 
and mucosal neurilemmomas in multiple family members. Mutation analysis revealed a double 
RET germline mutation, Val804Met and Ser904Cys, in affected individuals. The clinical 
phenotype, the functional effect of the mutations, and the clinical implications of our findings are 
discussed. 
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 Endothelin (ET)-1[1-21] stimulates steroid secretion and zona glomerulosa growth and is 
expressed in the human and rat adrenal cortex together with its receptor subtypes A and B (ETA 
and ETB). Although ET-1[1-21] is generated from bigET-1 by an ET-converting enzyme (ECE-1), 
there is evidence of an alternative chymase-mediated biosynthetic pathway leading to the 
production of an ET-1[1-31] peptide, the role of which in adrenal pathophysiology is largely 
unknown. Gene expression and immunohistochemical studies allowed localization of chymase in 
the normal human adrenal cortex. Sizable amounts, not only of ET-1[1-21] but also of ET-1[1-31], 
were found in the adrenal vein plasma of three patients. ET-1[1-21] and ET-1[1-31] elicited a 
clear-cut secretory response by dispersed human adrenocortical cells, ET-1[1-31] being 
significantly less potent than ET-1[1-21]. The secretagogue effect of ET-1[1-31] was abolished by 
the ETA receptor antagonist BQ-123 and was unaffected by the ETB receptor antagonist BQ-788. 
Because, in humans, the secretagogue effect of ET-1[1-21] involves both ETA and ETB 
receptors, the weaker action of ET-1[1-31] could be attributable to a selective ETA receptor 
activation. Two lines of evidence support this contention: 1) ET-1[1-31] was more effective than 
ET-1[1-21] in stimulating ETA-mediated cell proliferation of human adrenocortical cells cultured in 
vitro; and 2) autoradiography showed that a) ET-1[1-31] displaced in vitro [125I]ET-1[1-21] 
binding to the ETA, but not ETB receptors, in human internal thoracic artery rings; and b) BQ-123, 
but not BQ-788, eliminated [125I]ET-1[1-31] binding in the rat adrenal cortex. 
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 Factors contributing to the development of thyroid neoplasia remain poorly understood. Recent 
evidence indicates that overexpression of the inducible cyclooxygenase, COX-2, is important in 
the pathogenesis of epithelial carcinomas. These studies were undertaken to evaluate whether 



COX-2 is up-regulated in human thyroid neoplasia. Benign (n = 14), and malignant (n = 14) 
thyroid nodules were analyzed for expression of COX-2 mRNA by quantitative RT-PCR. 
Immunoblotting and immunohistochemistry were performed on representative samples. Three 
human thyroid cancer cell lines were similarly analyzed for COX-2 expression. Levels of COX-2 
mRNA were significantly increased in thyroid nodule samples compared with adjacent thyroid 
tissue in the malignant specimens but not in the benign specimens. Additionally, COX-2 mRNA 
levels were significantly increased in malignant nodule samples compared with benign nodule 
samples. COX-2 protein expression was higher in 8 of 10 thyroid nodules compared with the 
adjacent tissue. Immunohistochemical analysis localized expression of COX-2 to the malignant 
epithelial cells. Immunofluorescence demonstrated COX-2 protein expression in all three thyroid 
cell lines. Finally, COX-2 expression could be detected by RT-PCR in fine needle aspiration 
specimens of thyroid nodules. These data indicate that COX-2 is up-regulated in human thyroid 
cancer, but not in benign thyroid nodules, and suggest that COX-2 expression may serve as a 
marker of malignancy in thyroid nodules. 
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 The insulin receptor (IR) occurs in two isoforms (IR-A and IR-B) resulting from alternative splicing 
of exon 11 of the gene. The IR-A isoform is predominantly expressed in fetal tissues and 
malignant cells and binds IGF-II with high affinity. We previously observed that IRs are 
overexpressed in thyroid cancer cells; now we evaluated whether these cells preferentially 
express IR-A and produce IGF-II, which would activate a growth-promoting autocrine loop. The IR 
content ranged 6.0-52.6 ng/100 {micro}g cell membrane protein in thyroid cancer primary cultures 
(n = 8) and permanent cell lines (n = 6) vs. 1.2-1.7 in normal thyroid cells (n = 11 primary 
cultures; P < 0.0001). IR-A isoform relative abundance ranged from 36-79% in cancer cells (with 
the highest values in undifferentiated cancers) vs. 27-39% in normal cells. Similar results were 
obtained in normal vs. cancer thyroid tissue specimens. IGF-II caused IR autophosphorylation 
with an ED50 of 1.5-40.0 nM in cancer cells vs. more than 100 nM in normal cells; IGF-II affinity 
correlated with the relative abundance of IR-A (r = 0.628; P < 0.0001). IGF-II was expressed in all 
cancer cells, highly expressed in anaplastic cells, and less expressed in normal cells. In 
conclusion, malignant thyrocytes, especially when poorly differentiated, produce IGF-II and 
overexpress IR, predominantly as IGF-II-sensitive isoform A. A growth-promoting autocrine loop 
is activated, therefore, and may affect thyroid cancer biology. 
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 We have previously identified two second hit mechanisms involved in the development of multiple 
endocrine neoplasia type 2 (MEN 2)-associated tumors: trisomy 10 with duplication of the mutant 
RET allele and loss of the wild-type RET allele. However, some of the MEN 2-associated tumors 
investigated did not demonstrate either mechanism. Here, we studied the TT cell line derived 
from MEN 2-associated medullary thyroid carcinoma with a RET germline mutation in codon 634, 
for alternative mechanisms of tumorigenesis. Although we observed a 2:1 ratio between mutant 
and wild-type RET at the genomic DNA level in this cell line, fluorescence in situ hybridization 
analysis revealed neither trisomy 10 nor loss of the normal chromosome 10. Instead, a tandem 
duplication event was responsible for amplification of mutant RET. In further studies we could for 



the first time demonstrate that the genomic chromosome 10 abnormalities in this cell line cause 
an increased production of mutant RET mRNA. These findings provide evidence for a third 
second hit mechanism resulting in overrepresentation and overexpression of mutant RET in MEN 
2-associated tumors. 
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 Anaplastic thyroid carcinomas (ATCs) are highly aggressive, extremely lethal human cancers with 
poor therapeutic response. Chemokines are a superfamily of small cytokine-like proteins that 
induce, through their interaction with G protein-coupled receptors, cytoskeletal rearrangement, 
firm adhesion to endothelial cells, and directional migration. In this study, we characterized the 
expression of CXC chemokine receptor 4 (CXCR4) and analyzed its functions in ARO cells, a 
human ATC cell. The normal primary cultured thyroid cells and ATC cell lines expressed CXCR4 
and stromal cell-derived factor (SDF)-1{alpha} transcripts, detected by RT-PCR. Fluorescence 
activated cell sorting analysis of CXCR4 expression in normal and ATC cells showed that ARO 
cells expressed significant levels of CXCR4. FRO, NPA, and normal thyroid cells did not express 
membrane CXCR4, as determined by fluorescence activated cell sorting analysis. To identify the 
functional role of CXCR4 in ARO cells, we treated ARO cells with SDF-1{alpha} and analyzed the 
signaling pathways, cellular migration, and proliferation. SDF-1{alpha} enhanced the migration 
but did not affect the proliferation of ARO cells or activate the Janus kinase/signal transducer and 
activator of transcription signaling pathways. However, SDF-1{alpha}/CXCR4 activation resulted 
in phosphorylation of the p70S6 kinase and its target protein, ribosomal S6 protein, and also 
activation of the ERK1/ERK2 signaling pathways. Furthermore, SDF-1{alpha}/CXCR4- mediated 
activation of the p70S6 kinase and phosphorylation of the S6 protein were inhibited by treatment 
with an mTOR/FRAP inhibitor. The specificity of the CXCR4-mediated migration of ARO cells was 
demonstrated by the dose-dependent inhibition of migration by neutralizing anti-CXCR4. The 
ATC cells, FRO and NPA, which do not express CXCR4, did not demonstrate significant SDF-
1{alpha}-mediated migration in vitro. In addition, the CXCR4-mediated migration of ARO cells 
was inhibited by treatment with pertussis toxin (a Gi-protein inhibitor) and PD 98059 (a mitogen-
activated ERK kinase inhibitor) but not by LY294002 and wortmanin, phosphatidylinositol 3-
kinase inhibitors. These findings suggest that a subset of ATC cells expresses functional CXCR4, 
which may be important in tumor cell migration and local tumor invasion. 
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 Combined pituitary hormone deficiency (CPHD) is characterized by impaired production of GH 
and one or more of the other anterior pituitary hormones. Prophet of Pit-1 (PROP-1), one of the 
pituitary specific homeodomain transcription factors, is involved in the differentiation of the 
anterior pituitary cells (somatotrophs, lactotrophs, thyrotrophs, and gonadotrophs), and PROP-1 
gene mutations may interfere with the development of these cells, resulting in CPHD. We 
performed molecular analyses of the PROP-1 gene in two siblings, born to consanguineous 
parents, who presented with short stature. The index patient, a boy, was initially diagnosed with 
constitutional growth delay based on familial short stature, low parental target height, normal GH 
secretion, and imaging of the pituitary gland. On follow-up, auxological data and pubertal delay 
prompted a thorough reevaluation, which documented GH, TSH, and gonadotropin deficiencies. 



Direct sequencing of the PROP-1 gene revealed a novel homozygous transition 296G[-&gt]A in 
exon 2 in the two affected siblings. The mutation substitutes a highly conserved arginine by a 
glutamine at codon 99 (R99Q) in the second helix of the DNA-binding domain of the PROP-1 
protein. Compared with wild-type PROP-1, R99Q displays a significant decrease in DNA binding 
on a paired box response element (PRDQ9) and trans-activation of a luciferase reporter gene. 
The findings emphasize the importance of repeated evaluations and illustrate that patients with 
CPHD associated with PROP-1 mutations present with a phenotypic spectrum, suggesting that 
the consequences of distinct PROP-1 mutations may be diverse and/or that additional factors, 
such as modifier genes, may have an impact on their expressivity. 
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 Disturbances in fatty acid metabolism are involved in the etiology of insulin resistance and the 
related dyslipidemia, hypertension, and procoagulant state. The fatty acid transport proteins 
(FATPs) are implicated in facilitated cellular uptake of nonesterified fatty acids (NEFAs), thus 
potentially regulating NEFA concentrations and metabolism. The aim of this study was to 
investigate polymorphic loci in the FATP4 gene with respect to associations with fasting and 
postprandial lipid and lipoprotein variables and markers of insulin resistance in 608 healthy, 
middle-aged Swedish men and to evaluate possible mechanisms behind any associations 
observed. Heterozygotes for a Gly209Ser polymorphism (Ser allele frequency 0.05) had 
significantly lower body mass index and, correcting for body mass index, significantly lower 
triglyceride concentrations, systolic blood pressure, insulin concentrations, and homeostasis 
model assessment index compared with common homozygotes. A three-dimensional model of 
the FATP4 protein based on structural and functional similarity with adenylate-forming enzymes 
revealed that the variable residue 209 is exposed in a region potentially involved in protein-
protein interactions. Furthermore, the model indicated functional regions with respect to NEFA 
transport and acyl-coenzyme A synthase activity and membrane association. These findings 
propose FATP4 as a candidate gene for the insulin resistance syndrome and provide a structural 
basis for understanding FATP function in NEFA transport and metabolism. 
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 Therapy for patients with advanced thyroid carcinoma is limited. Clinical and in vitro studies 
suggest that some patients with advanced thyroid cancer may respond to therapy with retinoic 
acid. mRNA expression of the six retinoic acid (RAR) and retinoid X receptor (RXR) isoforms 
(RAR{alpha}, -{beta}, -{gamma} and RXR{alpha}, -{beta}, -{gamma}) was measured in four 
human thyroid cell lines, and protein expression was subsequently measured in 10 thyroid cancer 
cell lines. Two isoforms, RAR{beta} and RXR{gamma}, were differentially expressed in the four 
cell lines. Comparison of 10 thyroid tumors and matched normal thyroid tissue confirmed 
differential tumor expression of RAR{beta} and RXR{gamma} and lack of the RXR{gamma} 
isoform in normal thyroid tissue. Cell lines expressing both RAR{beta} and RXR{gamma} 
demonstrated significant growth suppression when treated with retinoids, whereas cell lines 
lacking these isoforms were unaffected. Expression of RAR{beta}, the isoform associated with 
suppression of tumor growth in other cancer types, was not affected by treatment with retinoids in 



the thyroid cancer cell lines. LG346 increased apoptosis and decreased cells in the S-phase in an 
anaplastic carcinoma cell line, suggesting that this retinoid causes growth suppression of these 
cells by multiple mechanisms. In summary, we identified the RAR{beta} and RXR{gamma} 
isoform to be differentially expressed in thyroid cancer cell lines and tumor tissue. These isoforms 
seem to predict response to retinoid therapy in thyroid cancer cell lines. 
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Number of Tandem Repeats Minisatellite (INS-VNTR) Locus in Fetal Growth or Type 2 Diabetes-
Related Intermediate Traits in United Kingdom Populations." J. Clin. Endocrinol. Metab. 89(1): 
310-317. 
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 The insulin gene variable number of tandem repeats minisatellite (INS-VNTR) class III allele is 
associated with altered fetal growth, type 2 diabetes risk (especially when paternally inherited), 
and insulin and IGF2 gene expression. Further studies are needed to establish the role of the 
INS-VNTR in fetal growth and assess whether its effects depend on the parent of origin. We 
analyzed the INS-VNTR-linked -23 Hph1 polymorphism in 2283 subjects, comprising 1184 
children and 1099 parents. There were no differences (P < 0.05) in birth weight between offspring 
of the three genotypes: III/III (n = 108) vs. I/I (n = 558), effect size, -8 g (P = 0.87); and I/III (n = 
464) vs. I/I, effect size, -19 g (P = 0.54). We observed no differences in head circumference [III/III 
(n = 95) vs. I/I (n = 470), effect size, -0.14 cm; P = 0.31] or birth length. No differences were 
observed when stratifying by postnatal growth realignments [nonchangers III/III (n = 37) vs. I/I (n 
= 170), effect size, -43 g; P = 1.00] or by parent of origin of the class III allele (presence of 
paternal III allele effect size, -15 g; P = 0.74). INS-VNTR was nominally associated (P < 0.05) 
with body mass index and insulin resistance, but not with {beta}-cell function, in young adults. In 
the largest study to date, we found a lack of support for a role for INS-VNTR in fetal growth and 
nominal association with type 2 diabetes-related intermediate traits. 

 

Nystrom, A. M., M. L. Bondeson, et al. (2004). "A Novel Nonsense Mutation of the Mineralocorticoid 
Receptor Gene in a Swedish Family with Pseudohypoaldosteronism Type I (PHA1)." J. Clin. 
Endocrinol. Metab. 89(1): 227-231. 
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 Pseudohypoaldosteronism type I (PHA1) is a condition associated with salt wasting leading to 
dehydration, hypotension, hyperkalemia, and metabolic acidosis. Sporadic cases and two familial 
forms, one autosomal dominant and one autosomal recessive form, have been described. The 
autosomal dominant or sporadic form manifests milder salt wasting that remits with age. 
Mutations in the gene encoding the mineralocorticoid receptor (MR) have been identified in 
patients with the autosomal dominant inheritance. However, recent studies suggest that the 
autosomal dominant and sporadic forms are genetically heterogeneous and that additional genes 
might be involved. We report on the study of 15 members of a Swedish five-generation family 
with the autosomal dominant form of PHA1. Interestingly, neuropathy was found in two of five 
affected individuals. A novel heterozygous nonsense mutation C436X in exon 2 was identified in 
the index patient by linkage analysis, PCR, and direct sequencing of the MR gene. Analysis of the 
family demonstrated that the mutation segregated with PHA1 in the family. It is unclear whether 
the neuropathy is associated with the mutation found. Our results together with previously 
published data suggest that loss-of-function mutations of the MR gene located at 4q31.1, 
commonly are associated with the autosomal dominant form of PHA1. 



 

Syed, A. A., J. A. E. Irving, et al. (2004). "Low Prevalence of the N363S Polymorphism of the 
Glucocorticoid Receptor in South Asians Living in the United Kingdom." J. Clin. Endocrinol. 
Metab. 89(1): 232-235. 
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 Similarities between clinical states of glucocorticoid excess and obesity have raised suspicion of 
a link between the two conditions. An Asn363Ser (N363S) polymorphism in exon 2 of the 
glucocorticoid receptor has been associated with glucocorticoid sensitivity and excess adiposity in 
people of European origin. Compared with Europid populations, South Asians have a higher 
prevalence of cardiovascular risk factors, including type 2 diabetes and central obesity. The aim 
of this study was to determine the prevalence of the 363S allele in people of South Asian origin 
living in northeast England in relation to obesity and other cardiovascular risk factors. DNA from 
142 males and 153 females was characterized for 363S allele status. Two N363S heterozygotes 
were identified; both subjects had raised body mass index and central obesity. Despite a higher 
prevalence of overweight (body mass index [IMG]=" BORDER="0"> 25 kg/m2) people in the 
South Asian group compared with the Europid population in the same geographical area (66 vs. 
56%, respectively), the 363S allele frequency was significantly lower in the South Asian group 
(0.3 vs. 3%, respectively). Therefore, the N363S polymorphism is unlikely to be an important 
factor in obesity and/or dysmetabolic traits in people of South Asian origin living in the United 
Kingdom. 

 

Wang, H.-J., F. Geller, et al. (2004). "Ghrelin Receptor Gene: Identification of Several Sequence Variants 
in Extremely Obese Children and Adolescents, Healthy Normal-Weight and Underweight 
Students, and Children with Short Normal Stature." J. Clin. Endocrinol. Metab. 89(1): 157-162. 
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 GH secretagogue receptor (GHSR, ghrelin receptor) is involved in regulation of body weight and 
GH secretion. We initially analyzed two single-nucleotide polymorphisms of the GHSR in up to 
184 extremely obese children and adolescents and up to 184 healthy underweight students. The 
frequency of the 171T allele of rs495225 was higher in our obese samples (75.0%) than in the 
underweight individuals (70.2%; nominal P = 0.14). This trend could not be substantiated in an 
additional association study in 270 obese and 145 underweight and normal weight individuals and 
in a transmission disequilibrium test based on 387 obesity trios (transmission rate of 171T, 
51.8%; nominal P = 0.53). Additionally, the coding region of GHSR was systematically screened, 
and seven sequence variants were identified in 93 obese, 96 normal weight, and 94 underweight 
individuals and 43 children with short normal stature (SNS). Five silent single-nucleotide 
polymorphisms showed similar genotype frequencies in the different weight groups and SNS 
children (all nominal P > 0.3). Two novel missense variants were detected only in one obese 
carrier and one SNS child, respectively. In conclusion, we did not obtain conclusive evidence for 
an involvement of the ghrelin receptor gene in body weight regulation or SNS in our study groups. 
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 Obesity is a prominent feature of the Bardet-Biedl syndrome (BBS), one subset of which, BBS6, 



is due to mutations in the chaperonin-like gene termed the McKusick-Kaufman syndrome (MKKS) 
gene. We tested whether variation in MKKS contributes to common and probably polygenic forms 
of obesity by performing mutation analysis of the coding region in 60 Danish white men with 
juvenile-onset obesity. Five variants were identified, including two synonymous mutations 
(Pro39Pro and Ile178Ile) and three nonsynonymous variants (Ala242Ser, Arg517Cys, and 
Gly532Val). Furthermore, the rare Ala242Ser was identified in two families and showed partial 
cosegregation with obesity. The Pro39Pro, Ile178Ile, and Arg517Cys variants are in complete 
linkage disequilibrium and defined a prevalent haplotype. In a case-control study, the Arg517Cys 
polymorphism allele prevalence was 11.4% [95% confidence interval (CI), 9.7-13.0] among 744 
men with juvenile-onset obesity and 9.3% (CI, 7.9-10.7) among 867 control subjects (P = 0.048). 
However, among middle-aged men the allelic prevalence was 9.7% (CI, 7.9-11.4) among 523 
obese men and 12.2% (CI, 10.8-13.6) among 1051 lean men (P = 0.037). In conclusion, it is 
unlikely that MKKS variants play a major role in the pathogenesis of nonsyndromic obesity, 
although in rare cases the A242S allele may contribute to obesity. 
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 Graves' disease (GD) is an autoimmune disorder with genetic predisposition. IL-13 is an 
important mediator of antiinflammatory immune responses and is expressed in the thyroid and 
orbit. The aim of the present study was to investigate whether IL-13 gene polymorphisms are 
associated with the development of GD. IL-13 gene polymorphisms were studied in Japanese GD 
patients (n = 310) and healthy control subjects without antithyroid autoantibodies or a family 
history of autoimmune disorders (n = 244). A C/T polymorphism at position -1112 of the promoter 
region was measured using the direct sequencing method, and an Arg130Gln (G2044A) 
polymorphism in exon 4 was examined using the PCR-restriction fragment length polymorphism 
method. There was a significant decrease in -1112T allele frequency in GD patients compared 
with controls (16% vs. 23%; P = 0.0019). The frequency of the 2044A allele on exon 4 also 
appeared lower in GD patients compared with controls. Haplotype analysis showed a significant 
decrease in the -1112T/2044A haplotype in GD patients. There was no association between IL-13 
gene polymorphisms and ophthalmopathy, severity, or serum IgE levels. In conclusion, IL-13 
gene polymorphisms are associated with GD susceptibility in Japan. 
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 Mutations in the gene encoding the melanocortin 4 receptor (MC4R) are associated with the most 
common monogenic form of obesity. We examined 750 Danish men with juvenile-onset obesity 
(body mass index 33.3 {+/-} 2.4 kg/m2) and 706 control subjects (body mass index 21.4 {+/-} 2.1 
kg/m2) for mutations in MC4R. A total of 14 different mutations were identified of which two, 
Ala219Val and Leu325Phe, were novel variants. The variant receptor, Leu325Phe, was unable to 
bind [Nle4,D-Phe7]-{alpha}MSH, whereas the Ala219Val variant showed a significantly impaired 
melanotan II induction of cAMP, compared with the wild-type receptor. The remaining 11 
mutations have previously been reported, but selected MC4R variants were further characterized 
in vitro in the present study. A previously identified nonsense mutation, Tyr35stop, had a 
relatively high allele frequency (0.6%), suggesting a possible founder effect in the Danish 
population. This study shows a carrier frequency of 2.5% of pathogenic mutations in the MC4R 



gene in a population-based study of obese men. Thus, variation in this gene is the most common 
known specific genetic cause of obesity among Scandinavian men. 
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Endocrinol. Metab. 87(7): 3337-3343. 
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 Primary aldosteronism (PA) is the most common cause of endocrine hypertension. PA is most 
frequently presented as moderate to severe hypertension, but the clinical and biochemical 
features vary widely. The aim of our study was to identify genetic variants that influence the 
phenotype of patients with PA. We hypothesized that genetic variants potentially affecting 
aldosterone production (aldosterone synthase, CYP11B2), renal proximal tubule reabsorption 
({alpha}-adducin), or the mechanisms of counterbalance leading to vasodilatation and sodium 
excretion (bradykinin B2-receptor, B2R) could influence the clinical and biochemical 
characteristics of patients with PA. We studied three polymorphisms of these genes (C-344T of 
CYP11B2, G460W of {alpha}-adducin, and C-58T of B2R) in 167 primary aldosteronism patients 
(56 with aldosterone-producing adenoma and 111 with idiopathic hyperaldosteronism). B2R and 
{alpha}-adducin genotypes were strong independent predictors of both systolic and diastolic 
blood pressure levels; plasma renin activity and aldosterone also play a marginal role on BP 
levels. Body mass index, age, sex, and CYP11B2 genotype displayed no significant effect on the 
clinical parameters of our population. In particular, {alpha}-adducin and B2R polymorphisms 
accounted for 13.2% and 11.0% of the systolic and diastolic blood pressure variance, 
respectively. These data suggest that genetic variants of {alpha}-adducin and the bradykinin B2-R 
influence the blood pressure levels in patients with primary aldosteronism. 
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 Type-1 diabetes (T1D) is an autoimmune disease leading to insulin deficiency. Its occurrence is 
influenced by genetic and environmental factors. The human leukocyte antigen (HLA) region on 
chromosome 6 accounts for 45% of the genetic susceptibility for the disease, mainly the HLA-
DQB1*0201 and HLA-DQB1*0302 alleles. Among the environmental factors involved, early 
exposure to cow's milk seems to be a trigger. In this study, we investigated the occurrence of 
T1D in 253 Lebanese Caucasian patients, in relation to HLA-DQB1*0201, HLA-DQB1*0302, 
HLA-DQB1*0602, gender, and early exposure to cow's milk, as well as to family history of T1D 
and type-2 diabetes (T2D). Our genetic analysis results show that in the patients studied, 77% 
and 40% were positive for BQ1*0201 and BQ1*0302, respectively. As for BQ1*0602, only 0.8% of 
patients were positive for this T1D protective allele, compared with 24% among the controls. 
Furthermore, our results did not show any gender preference of the disease or any effects of 
early intake of cow's milk on the age at onset of T1D. When family history of T2D or T1D was 
studied, our results show a novel finding whereby an immediate family history of T2D, but not 
T1D, delays the age at onset of T1D. 
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and Follicle-Stimulating Hormone to Gonadotropin-Releasing Hormone." J. Clin. Endocrinol. 
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 Mutations in the GnRH receptor gene (GNRHR) are a cause of idiopathic hypogonadotropic 
hypogonadism. We describe a normosmic female subject with congenital idiopathic 
hypogonadotropic hypogonadism in whom treatment with pulsatile GnRH resulted in an unusual 
response. The subject not only required an increased dose of pulsatile GnRH for ovarian follicular 
development, but LH secretion did not increase appropriately, estradiol levels remained low, and 
she did not ovulate spontaneously. Sequencing of the GNRHR coding sequence revealed 
compound heterozygous mutations leading to amino acid substitutions [N10K+Q11K] and P320L. 
The introduction of the P320L mutation into the GnRH receptor led to failure of detectable ligand 
binding and failure of stimulation of inositol phosphate production and gonadotropin subunit gene 
promoter activity in response to GnRH in transiently transfected cells. The [N10K+Q11K] 
mutation resulted in reduced binding of a GnRH agonist to 25% of the wild-type receptor. In 
addition, the EC50 value for GnRH stimulation of inositol phosphate production was significantly 
increased, and the dose-response curves for stimulation of {alpha} gonadotropin subunit, 
LH{beta}, and FSH{beta} gene transcription by GnRH were similarly shifted to the right. 
Stimulation of FSH{beta} gene transcription was more sensitive to GnRH than LH{beta} for both 
wild-type and [N10K+Q11K] GnRH receptors, resulting in a greater loss of LH{beta} stimulation 
than FSH{beta} by the [N10K+Q11K] mutant at any given submaximal GnRH concentration. We 
propose that the mutations in the GnRH receptor result in a rightward shift of the dose-response 
curves of gonadotropin responses to pulsatile GnRH in the subject and unmask the differential 
sensitivities of LH and FSH to GnRH, resulting in low LH and estradiol levels despite appropriate 
FSH secretion and follicular growth. 
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 The ACTH receptor has a pivotal role in the regulation of adrenal cortisol secretion. Here, we 
describe a polymorphism within the transcription initiation site of the ACTH receptor promoter 
altering the consensus sequence from CTC to CCC. The prevalence of the polymorphism in 1266 
unrelated healthy men was 80.2% for CTC/CTC, 19.0% for CTC/CCC, and 0.8% for CCC/CCC, 
respectively. In vitro studies using luciferase assays demonstrated a lower basal (CCC, 73 {+/-} 
4%; CTC, 100 {+/-} 5%; P = 0.02) and forskolin-stimulated (CCC, 143 {+/-} 13%; CTC, 194 {+/-} 
15%; P = 0.0008) promoter activity in the CCC construct compared with CTC. The clinical 
significance of the in vitro findings was investigated by a 6-h ACTH stimulation test with 
increasing ACTH1-24 doses in normal subjects, demonstrating a blunted cortisol response in 
CCC/CCC subjects compared with CTC/CTC individuals (area under the curve, 12176 {+/-} 966; 
16334 {+/-} 1051 nmol/liter{middle dot}min; P < 0.03). Accordingly, after CRH stimulation, 
subjects with CCC/CCC showed a higher ACTH/cortisol ratio (P < 0.05) suggesting a decreased 
adrenal responsiveness to endogenous ACTH. In conclusion, we describe an ACTH receptor 
promoter polymorphism that results in a lower promoter activity in vitro and is associated with a 
lower cortisol secretion to prolonged ACTH stimulation in vivo. This polymorphism might influence 
cortisol homeostasis under stress conditions. 
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 Aldosterone synthase deficiency (ASD) usually presents in infancy as a life-threatening 
electrolyte imbalance. A 4-wk-old child of unrelated parents was examined for failure to thrive and 
salt-wasting. Notable laboratory findings were hyperkalemia, high plasma renin, and low-normal 
aldosterone levels. Urinary metabolite ratios of corticosterone/18-hydroxycorticosterone and 18-
hydroxycorticosterone/aldosterone were intermediate between ASD type I and type II. Sequence 
analysis of CYP11B2, the gene encoding aldosterone synthase (P450c11AS), revealed that the 
patient was a compound heterozygote carrying a previously described mutation located in exon 4 
causing a premature stop codon (E255X) and a further, novel mutation in exon 5 that also causes 
a premature stop codon (Q272X). The patient's unaffected father was a heterozygous carrier of 
the E255X mutation, whereas the unaffected mother was a heterozygous carrier of the Q272X 
mutation. Therefore, the patient's CYP11B2 encodes two truncated forms of aldosterone 
synthase predicted to be inactive because they lack critical active site residues as well as the 
heme-binding site. This case of ASD is of particular interest because despite the apparent lack of 
aldosterone synthase activity, the patient displays low-normal aldosterone levels, thus raising the 
question of its source. 
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 Human parturition is effected by a cascade of factors, of which many are unknown. We aim to 
identify the genes that are changed by labor in the human myometrium by suppression 
subtractive hybridization. We also seek to ascertain whether these genes are differentially 
expressed in the myometrium at the upper or fundal and lower segments of the uterus. Term 
myometrial tissues were obtained from laboring and nonlaboring women undergoing cesarean 
section after obtaining informed consent. Total RNA was used in suppression subtractive 
hybridization (CLONTECH PCR Select) to produce two subtracted cDNA libraries enriched for 
genes expressed during or before labor, labor and not-in-labor libraries, respectively. Dot blot 
screening of 400 positive clones, constituting 20% of the two subtracted libraries, revealed 30 
differentially expressed clones, 14 of which were up-regulated by labor. Among the 10 known 
genes that were up-regulated in labor, 6 had apparent immune regulatory and inflammatory roles. 
Three are well-known inflammatory mediators and modulators that were previously linked with 
parturition: IL-8, manganese superoxide dismutase (MnSOD), and metalloproteinase-9. Three 
others, interferon-inducible 1-8d gene, elongation factor 1{alpha}, and nucleophosmin, have not 
been previously linked with labor. Constitutively expressed genes, including cyclophilin and 
{alpha}-actin, were found to be altered by labor. Quantitative real-time RT-PCR using Taqman 
probes further confirmed the up-regulation of some of these genes. The amounts of the specific 
genes assayed were standardized to 18S ribosomal RNA and are expressed as mean {+/-} SEM. 
Quantitative real-time RT-PCR showed that IL-8 mRNA rose from 0.003 {+/-} 0.002 in 
nonlaboring samples (n = 38) to 0.24 {+/-} 0.11 (n = 20) in gestational-age-matched 
spontaneously laboring women (P = 0.035). Similarly, MnSOD rose from 0.11 {+/-} 0.02 (n = 24) 
to 1.23 {+/-} 0.56 (n = 24) in gestational-age-matched women (P = 0.047). Additionally, 
cyclophilin, often used as a constitutive or housekeeping gene marker, increased from 0.0008 {+/-
} 0.0002 (n = 6) to 0.002 {+/-} 0.0004 (n = 6; P = 0.008) during labor. Notably, MnSOD mRNA was 
differentially distributed between the upper (0.63 {+/-} 0.18) and lower (0.15 {+/-} 0.05; n = 15; P = 
0.022) segments of the uterus, but IL-8 was not (n = 17; P = 0.97). Induced labor further showed 
significantly higher levels of IL-8 (0.63 {+/-} 0.21; n = 14) than spontaneous labor (0.22 {+/-} 0.11; 
n = 20; P = 0.046), but not MnSOD (P = 0.1). This work identifies novel as well as known genes 
that were not previously associated with parturition. It extends previous data indicating that there 
is differential expression of some, but not all genes within the gravid human uterus. Inflammatory 
genes constitute a major proportion of the known genes found to be up-regulated in labor, lending 



support to the hypothesis of an inflammatory mechanism for human parturition. This work further 
indicates that many factors associated with human labor and their complex interactions remain to 
be elucidated. 
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 VIP and pituitary adenylate cyclase-activating polypeptide (PACAP) are two regulatory peptides 
that possess remarkable amino acid sequence homology and act through common receptors, 
named PAC1, VPAC1, and VPAC2. PAC1 receptor is selective for PACAP, whereas VPAC1 and 
VPAC2 receptors bind both VIP and PACAP. We have investigated the expression and function 
of VIP, PACAP, and their receptors in the zona glomerulosa (ZG), zonae fasciculata and 
reticularis, and adrenal medulla (AM) of the human adrenal cortex. RT-PCR and RIA detected 
VIP and PACAP expression exclusively in AM cells. RT-PCR demonstrated the presence of 
PAC1 mRNA only in AM and of VPAC1 and VPAC2 mRNAs in both ZG and AM cells. VIP and 
PACAP concentration-dependently increased aldosterone and catecholamine secretion from 
cultured ZG and AM cells. The catecholamine response to both peptides was higher than the 
aldosterone response, and the secretagogue action of PACAP was more intense than that of VIP. 
The aldosterone response of cultured ZG cells to VIP or PACAP was unaffected by the PAC1 
receptor antagonist PACAP-(6-38) (PAC1-A), but was significantly decreased by the VPAC1 
receptor antagonist [Ac-His1,D-Phe2,Lys15,Arg16]VIP-(3-7),GH-releasing factor-(8-27)-NH2 
(VPAC1-A). The catecholamine response of cultured AM cells to VIP was lowered by VPAC1-A 
and unaffected by PAC1-A; conversely, the catecholamine response to PACAP was reduced by 
both PAC1-A and VPAC1-A. Simultaneous exposure to both antagonists did not abolish the 
catecholamine response to PACAP. Collectively, our findings allow us to conclude that in human 
adrenals 1) VIP and PACAP biosynthesis exclusively occurs in AM cells; 2) ZG cells are provided 
with functional VPAC1 and VPAC2 receptors, whose activation by VIP or PACAP elicits a 
moderate aldosterone response; 3) AM cells possess PAC1, VPAC1, and VPAC2 receptors, 
whose activation evokes a marked catecholamine response; and 4) the catecholamine response 
to PACAP is more intense than that to VIP, because it is mediated by all subtypes of VIP/PACAP 
receptors. 
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 Active vitamin D, 1,25-dihydroxyvitamin D3 [1,25(OH)2D3], plays a pivotal role in calcium 
homeostasis and bone metabolism. Circulating levels of 1,25(OH)2D3 are thought to be 
dependent mainly on the activity of the renal cytochrome P450 enzyme 25-hydroxyvitamin D3-
1{alpha}-hydroxylase (1{alpha}-hydroxylase), which is potently induced by PTH. However, 
1{alpha}-hydroxylase activity or expression has also been reported at several extrarenal sites, at 
which local synthesis of 1,25(OH)2D3 appears to fulfill autocrine or paracrine functions. This 
includes tissues such as placenta and brain that also express LRP-2/megalin, an endocytic 
receptor for multiple ligands, which is involved in the renal uptake of the substrate for 1{alpha} -
hydroxylase, 25-hydroxyvitamin D3. We have previously demonstrated LRP-2/megalin in 
parathyroid cells, and here we present results from RT-PCR and immunohistochemical analyses 
showing coincident expression of 1{alpha}-hydroxylase in normal and pathological parathyroid 
tissue. With real-time quantitative RT-PCR analysis, the expression of 1{alpha}-hydroxylase 



mRNA was higher in the majority of parathyroid adenomas and secondary hyperplastic glands 
but lower in parathyroid carcinomas, compared with normal parathyroid tissue. The findings imply 
that in addition to feedback control by circulating 1,25(OH)2D3 levels, parathyroid cells may also 
be influenced by local 1{alpha} -hydroxylase activity with possible growth regulatory and 
differentiating effects. 
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 Phospholipase A2 (PLA2) and cyclooxygenase (COX) are two key enzymes in PG synthesis; the 
latter has two forms, COX-1 and COX-2. mRNA was extracted from single preimplantation 
embryos and examined for PLA2, COX-1, and COX-2 gene expression by RT-PCR to investigate 
whether PLA2 and COX genes are expressed in human preimplantation conceptuses from zygote 
to blastocyst stage and to compare COX-1 and COX-2 gene expression within the same stage of 
embryonic development. Expression of PLA2, COX-1, and COX-2 was detected in 48, 37, and 
45%, respectively, of total embryos examined. COX-1 was expressed in approximately 66% of 
early human preimplantation embryos from zygote to two-cell stage, whereas COX-2 was 
expressed in about 58% of later stage embryos from eight-cell to blastocyst stage (P < 0.05). 
Furthermore, COX-2 mRNA and protein were localized to trophectoderm in blastocyst stage 
embryos. In conclusion, PLA2, COX-1, and COX-2 are expressed during early human embryonic 
development and may contribute to the production of PGs such as PGE2 in human 
embryogenesis. COX-1 and COX-2 are differentially expressed, with COX-2 being primarily 
expressed by trophectoderm in late-stage human preimplantation embryos, which may promote 
embryonic differentiation and implantation. 
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 We recently showed that endometrial vascular endothelial growth/permeability factor (VEG/PF) 
mRNA expression was decreased by ovariectomy of baboons and restored by chronic 
administration of estrogen. However, it remains to be determined whether this effect of estrogen 
reflects genomic up-regulation of VEG/PF and leads to an increase in microvascular permeability, 
an early physiological event in angiogenesis. Therefore, we determined the temporal expression 
of VEG/PF mRNA in glandular epithelial and stromal cells isolated by laser capture 
microdissection from and width of microvascular paracellular clefts that regulate vessel 
permeability in the endometrium of ovariectomized baboons after acute estradiol and/or 
progesterone administration. Endometrial VEG/PF mRNA levels were increased in five of five 
animals within 2 h of estradiol administration and remained elevated at 4 and 6 h. The net 
increase in glandular epithelial (7.31 {+/-} 2.72 attomol/fmol 18S ribosomal rRNA) and stromal 
(3.13 {+/-} 0.36) cell VEG/PF mRNA levels after estradiol administration was over 8-fold (P < 
0.05) and 2.6-fold (P < 0.01) greater, respectively, than after vehicle (0.90 {+/-} 0.30, glands and 
1.20 {+/-} 0.33, stroma). In contrast, endometrial VEG/PF mRNA expression was unaltered by 
progesterone. After estradiol treatment, endometrial paracellular cleft width was increased (P < 
0.01) from a mean ({+/-}SE) of 71.6 {+/-} 4.6 nm at 0 h to 101.1 {+/-} 6.4 nm at 6 h, whereas 
vehicle or progesterone had no effect. We suggest that estrogen has a major role in regulating 
VEG/PF synthesis and early events in angiogenesis in the primate endometrium. 
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 The scavenger receptor class B type I (SR-BI) is a key component in the reverse cholesterol 
transport pathway. We have previously reported three common polymorphisms associated with 
plasma lipids and body mass index. We hypothesized that diabetic status may interact with these 
polymorphisms in determining plasma lipid concentrations and particle size. We evaluated this 
hypothesis in 2463 nondiabetic (49% men) and 187 diabetic (64% men) participants in the 
Framingham Study. SR-BI and APOE genotypes, anthropometric, clinical, biochemical, and 
lifestyle variables were determined. After multivariate adjustment, we found a consistent 
association between the exon 8 polymorphism and high-density lipoprotein cholesterol 
concentration and particle size. Interaction effects were not significant for exon 8 and intron 5 
polymorphisms. However, we found statistically significant interactions between SR-BI exon 1 
genotypes and type 2 diabetes, indicating that diabetic subjects with the less common allele 
(allele A) have lower lipid concentrations. For low-density lipoprotein cholesterol, the adjusted 
means ({+/-}SE) were 3.31 {+/-} 0.03 and 3.29 {+/-} 0.04 mmol/liter for G/G and G/A or A/A in 
nondiabetics, respectively, compared with 3.19 {+/-} 0.10 and 2.75 {+/-} 0.01 mmol/liter for G/G 
and G/A or A/A in diabetics (P = 0.03 for interaction). Similar results were obtained for HDL2-C. In 
conclusion, SR-BI gene variation modulates the lipid profile, particularly in type 2 diabetes, 
contributing to the metabolic abnormalities in these subjects. 
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 Activating mutations of the Gs{alpha} gene are detected in different endocrine tumors, such as 
GH-secreting adenomas and toxic thyroid adenomas, and in hyperfunctioning glands from 
patients with McCune-Albright syndrome (MAS). There is increasing evidence that the Gs{alpha} 
gene is subjected to imprinting control and that Gs{alpha} imprinting plays a key role in the 
pathogenesis of different human diseases. The aim of this study was to investigate the presence 
of a parent specificity of Gs{alpha} mutations in 10 patients affected with MAS and 12 isolated 
tumors (10 GH-secreting adenomas, one toxic thyroid adenoma, and one hyperfunctioning 
adrenal adenoma). The parental origin of Gs{alpha} mutations was assessed by evaluating 
NESP55 and exon 1A transcripts, which are monoallelically expressed from the maternal and 
paternal alleles, respectively. By this approach, we demonstrated that in isolated GH-secreting 
adenomas, as well as in MAS patients with acromegaly, Gs{alpha} mutations were on the 
maternal allele. By contrast, the involvement of other endocrine organs in MAS patients was not 
associated with a particular parent specificity, as precocious puberty and hyperthyroidism were 
present in patients with mutations on either the maternal or the paternal allele. Moreover, isolated 
hyperfunctioning thyroid and adrenal adenomas displayed the mutation on the maternal and 
paternal alleles, respectively. These data confirm the importance of Gs{alpha} imprinting in the 
pituitary gland and point out the high degree of tissue specificity of this phenomenon. 
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 The global epidemic of obesity has heightened the need to understand the mechanisms that 
underpin its pathogenesis. Clinical observations in patients with Cushing's syndrome have 
highlighted the link between cortisol and central obesity. However, although circulating cortisol 
levels are normal or reduced in obesity, local regeneration of cortisol, from inactive cortisone, by 
11{beta}-hydroxysteroid dehydrogenase type 1 (11{beta}HSD1) has been postulated as a 
pathogenic mechanism. Although levels of expression of 11{beta}HSD1 in adipose tissue in 
human obesity are debated in the literature, global inhibition of 11{beta}HSD1 improves insulin 
sensitivity. We have determined the effects of significant weight loss on cortisol metabolism and 
adipose tissue 11{beta}HSD1 expression after 10-wk ingestion of a very low calorie diet in 12 
obese patients (six men and six women; body mass index, 35.9 {+/-} 0.9 kg/m2; mean {+/-} SE). 
All patients achieved significant weight loss (14.1 {+/-} 1.3% of initial body weight). Total fat mass 
fell from 41.8 {+/-} 1.9 to 32.0 {+/-} 1.7 kg (P < 0.0001). In addition, fat-free mass decreased (64.4 
{+/-} 3.4 to 58.9 {+/-} 2.9 kg; P < 0.0001) and systolic blood pressure and total cholesterol also fell 
[systolic blood pressure, 135 {+/-} 5 to 121 {+/-} 5 mm Hg (P < 0.01); total cholesterol, 5.4 {+/-} 0.2 
to 4.8 {+/-} 0.2 mmol/liter (P < 0.05)]. The serum cortisol/cortisone ratio increased after weight 
loss (P < 0.01). 11{beta}HSD1 mRNA expression in isolated adipocytes increased 3.4-fold (P < 
0.05). Decreased 11{beta}HSD1 activity and expression in obesity may act as a compensatory 
mechanism to enhance insulin sensitivity through a reduction in tissue-specific cortisol 
concentrations. Inhibition of 11{beta}HSD1 may therefore be a novel, therapeutic strategy for 
insulin sensitization. 
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 Mutations in the gene coding for hepatocyte nuclear factor-1{beta} (HNF-1{beta}) have been 
known to cause a form of maturity-onset diabetes of the young (MODY5), which is usually 
characterized by dominantly inherited adolescence-onset diabetes mellitus associated with renal 
cysts. This report, however, describes recurrence of a novel missense mutation in the HNF-
1{beta} gene, S148W (C443G), in two sibs, one with neonatal diabetes mellitus and the other with 
neonatal polycystic, dysplastic kidneys leading to early renal failure. The former patient had only 
a few small renal cysts with normal renal functions, and the latter had only a transient episode of 
hyperglycemia, which resolved spontaneously. Interestingly, both parents were clinically 
unaffected, and PCR restriction fragment length polymorphism analysis showed that the mother 
was a low-level mosaic of normal and mutant HNF-1{beta}, which suggested that the recurrence 
was caused by germline mosaicism. This is the first report of permanent neonatal diabetes 
mellitus caused by a mutation of the HNF-1{beta} gene as well as the first report of germline 
mosaicism of this gene. In addition, the two cases described here show that additional factors, 
genetic or environmental, can have a significant influence on the phenotypic expression of HNF-
1{beta} mutations. 
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 As exemplified in patients with Cushing's syndrome, glucocorticoids play an important role in 
regulating adipose tissue distribution and function, but circulating cortisol concentrations are 
normal in most patients with obesity. However, human omental adipose stromal cells (ASCs) can 
generate glucocorticoid locally through the expression of the enzyme 11{beta}-hydroxysteroid 
dehydrogenase (11{beta}-HSD) type 1 (11{beta}-HSD1), which, in intact cells, has been 
considered to be an oxoreductase, converting inactive cortisone (E) to cortisol (F). Locally 
produced F can induce ASC differentiation, but the relationship between 11{beta}-HSD1 
expression and adipocyte differentiation is unknown. Primary cultures of paired omental (om) and 
sc ASC and adipocytes were prepared from 17 patients undergoing elective abdominal surgery 
and cultured for up to 14 d. Expression and activity of 11{beta}-HSD isozymes were analyzed 
together with early (lipoprotein lipase) and terminal (glycerol 3 phosphate dehydrogenase) 
markers of adipocyte differentiation. On d 1 of culture, 11{beta}-HSD1 activity in intact om ASCs 
exceeded oxoreductase activity in every patient (78.9 {+/-} 24.9 vs. 15.8 {+/-} 3.7 [mean {+/-} SE] 
pmol/mg per hour, P < 0.001), and in sc ASCs, relative activities were similar (40.6 {+/-} 12.2 vs. 
36.9 {+/-} 8.8). Conversely, in freshly isolated om adipocytes, reductase activity exceeded 
dehydrogenase activity (23.6 {+/-} 1.5 vs. 6.2 {+/-} 0.8 pmol/mg per hour, P < 0.01). Following 14 
d of culture in serum-free conditions with addition of 10 nM insulin (Ctr) or insulin with 100 nM F 
(+F), lipoprotein lipase/18S RNA levels increased in both the Ctr- and +F-treated ASCs, but 
glycerol 3 phosphate dehydrogenase increased only in the +F cultures. In both cases, however, 
11{beta}-HSD1 oxoreductase activity exceeded dehydrogenase activity (Ctr: 53.3 {+/-} 9.0 vs. 
32.4 {+/-} 10.5, P < 0.05; +F: 65.6 {+/-} 15.6 vs. 37.1 {+/-} 11.5 pmol/mg per hour, P < 0.05), 
despite no significant changes in 11{beta}-HSD1 mRNA levels. In sc ASCs, dehydrogenase 
activity was similar to reductase activity in both Ctr- and +F-treated cells. Type 2 11{beta}-HSD 
expression was undetectable in each case. These data show that in intact, undifferentiated om 
ASCs, 11{beta}-HSD1 acts primarily as a dehydrogenase, but in mature adipocytes oxoreductase 
activity predominates. Because glucocorticoids inhibit cell proliferation, we postulate that 
11{beta}-HSD1 activity in uncommitted ASCs may facilitate proliferation rather than 
differentiation. Once early differentiation is initiated, a "switch" to 11{beta}-HSD1 oxoreductase 
activity generates F, thus promoting adipogenesis. Site-specific regulation of the set-point of 
11{beta}-HSD1 activity may be an important mechanism underpinning visceral obesity. 
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 Polycystic ovarian syndrome (anovulatory hyperandrogenism) is marked by adolescent onset of 
systemic hyperinsulinism, oligoovulation, hirsutism, excessive LH and androgen secretion, and 
variable reduction in fertility. Insulin and LH are believed to act in concert to promote ovarian 
androgen hypersecretion in this disorder. Administration of troglitazone, an insulin-sensitizing 
agent and putative PPAR{gamma} agonist, can decrease hyperinsulinism, suppress T production, 
and ameliorate oligoovulation in some women with this endocrinopathy. The present study tests 
the hypothesis that troglitazone directly inhibits de novo androgen biosynthesis stimulated jointly 
by LH and insulin in primary cultures of (porcine) thecal cells. We show that troglitazone dose-
dependently antagonizes LH/insulin's combined stimulation of androstenedione and T production 
by thecal cells in vitro. Consistent steroidogenic inhibition of 80-95% was achieved at drug 
concentrations of 3-6.8 {micro}M (P < 0.001). Exposure of thecal cells to the thiazolidinedione 
derivative also blocked bihormonally stimulated accumulation of CYP17 (cytochrome P450 17 
{alpha}-hydroxylase/C17-20 lyase) gene expression, as reflected by decreased accumulation of 
cognate heterogeneous nuclear RNA and mRNA (by 30-65%; P < 0.05). Moreover, troglitazone 
suppressed LH/insulin-induced phosphorylation of the 52-kDa immunoprecipitated CYP17 



enzyme by 88% (P < 0.001). A putative natural agonist of PPAR{gamma} nuclear transcription, 
15-deoxy-{delta}-12,14-prostaglandin J2, also inhibited LH/insulin-driven androstenedione 
biosynthesis and CYP17 gene expression in thecal cells. In conclusion, a synthetic 
thiazolidinedione (troglitazone) and a natural ligand of PPAR{gamma} (15-deoxy-{delta}-12,14-
prostaglandin J2) effectively impede the concerted stimulation by LH and insulin of in vitro thecal 
cell androgen production, CYP17 gene expression, and CYP17 protein phosphorylation. This 
ensemble of inhibitory actions on LH/insulin-stimulated steroidogenesis offers a plausible 
mechanistic basis for at least part of the observed clinical efficacy of troglitazone in mitigating 
androgen excess in women with polycystic ovarian syndrome. 
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 Microsatellite instability (MSI) is the form of genomic instability associated with defective DNA 
mismatch repair (MMR) in human tumorigenesis. Recent reports have suggested a role for MSI in 
the pathogenesis of sporadic parathyroid adenomas. However, because of their small sample 
sizes and/or lack of systematic analysis of genome-wide MSI, these studies have not provided 
conclusive evidence that MMR defects are a common occurrence in parathyroid neoplasia. To 
further investigate whether MSI plays an important role in parathyroid tumorigenesis, we analyzed 
49 sporadic parathyroid adenomas for MSI using a panel of 5 microsatellite DNA markers that 
has been recommended for sensitive detection of MSI by the NCI Workshop and validated in 
other tumor types. These microsatellite loci were amplified by PCR using fluorescent-labeled 
primers from the 49 samples of template tumor DNA and matching normal DNA isolated from the 
same patients' peripheral blood leukocytes. None of the 49 tumors showed evidence of MSI at 
any of the analyzed loci of the NCI marker panel. These observations strongly suggest that 
defective DNA MMR plays a minor role, if any, in the pathogenesis of sporadic parathyroid 
adenomas. 

 

Messina, M., D. M. T. Yu, et al. (2003). "Calcitonin-Specific Transcription and Splicing Targets Gene-
Directed Enzyme Prodrug Therapy to Medullary Thyroid Carcinoma Cells." J. Clin. Endocrinol. 
Metab. 88(3): 1310-1318. 

 http://jcem.endojournals.org/cgi/content/abstract/88/3/1310  

 Recurrent and metastatic medullary thyroid carcinoma (MTC) remains difficult to treat due to its 
limited responsiveness to chemotherapy, radiotherapy, and imaging. To investigate an alternative 
therapeutic approach, we examined the feasibility of targeting gene-directed enzyme/prodrug 
therapy delivered by adenoviral vectors to MTC. We previously described a modified human 
calcitonin (CT)/CT gene-related peptide promoter that produced increased expression while 
maintaining specificity for MTC cells. In this study, we introduced an additional level of specificity 
by using cell-specific splicing and examined whether the selectivity of the gene-directed 
enzyme/prodrug therapy for MTC was enhanced when both the promoter and splicing features 
were combined in a single transcription unit. Two replication-defective adenoviruses were 
constructed that expressed the Escherichia coli purine nucleoside phosphorylase (PNP) gene 
under the transcriptional control of a modified T2 promoter (Ad.T2-PNP) or the T2 promoter in 
combination with a CT minigene cassette in which the PNP gene was imbedded within the CT 
gene exon 4 (Ad.T2-CT/PNP). The specificity of PNP expression by Ad.T2-PNP, Ad.T2-CT/PNP, 
and control viruses in the MTC cell line, TT, and in a panel of non-MTC cell lines was evaluated. 
The highest level of PNP gene expression and the most effective cell killing in the presence of 
prodrug occurred in TT cells infected with Ad.T2-PNP, followed by Ad.T2-CT/PNP. Infection of 



most non-MTC cell lines, even with high multiplicities of Ad.T2-PNP, produced only low-level PNP 
expression that resulted in minimal cell killing in the presence of prodrug. High-level expression of 
PNP and effective cell killing was observed with both adenoviral gene constructs. The highest 
level of cell specificity was achieved with the combined use of promoter and splicing regulation in 
the Ad.T2-CT/PNP virus. 
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 This study investigated gestational regulation of transient receptor potential canonical (TrpC) 
proteins, putative calcium entry channels in human myometrium, and the potential modulation of 
TrpC expression by IL-1{beta}, a cytokine implicated in labor. Total RNA and proteins were 
isolated from myometrial biopsies obtained from NP women, pregnant women at term not in labor 
(TNL), or term active labor (TAL) and from primary cultured human myometrial smooth muscle 
cells incubated with IL-1{beta} or IL-1{beta} with or without nimesulide. Semiquantitative RT-PCR 
demonstrated significant up-regulation of TrpC1 in TAL and TNL (P [<=] 0.01) and TrpC6 (P [<=] 
0.01) and TrpC7 (P [<=] 0.05) in TAL samples. TrpC3 and TrpC4 mRNA expression was 
unaffected. Western blot demonstrated significant up-regulation of TrpC1 in TAL and TNL (P [<=] 
0.05) and TrpC3 (P [<=] 0.01), TrpC4 (P [<=] 0.05), and TrpC6 (P [<=] 0.01) in TAL samples. IL-
1{beta} did not alter TrpC1, 3, 4, 6, or 7 mRNA expression; but IL-1{beta} exclusively up-
regulated TrpC3 protein expression (P [<=] 0.05). TrpC3 up-regulation was unaffected by 
cyclooxygenase blockade. These data demonstrate physiological regulation of TrpC mRNA and 
protein and suggest an important role for TrpC proteins in human myometrium during labor. 
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 Mutations in the hepatocyte nuclear factor (HNF)-1{beta} lead to type 5 maturity-onset diabetes of 
the young (MODY5). HNF-1{beta} forms a homodimer or a heterodimer with HNF-1{alpha} and 
regulates various target genes. HNF-1{beta} mutations are rare, and no functional analysis has 
been performed in conjunction with HNF-1{alpha}. HNF-1{beta} is expressed in the liver and 
biliary system and controls liver-specific and bile acid-related genes. Moreover, liver-specific Hnf-
1{beta} knockout mice present with severe jaundice. However, no patients with HNF-1{beta} 
mutations have biliary manifestations. In this report, we found a novel missense mutation in the 
HNF-1{beta} gene in a patient with neonatal cholestasis and liver dysfunction together with the 
common features of MODY5. Functional analysis revealed that the mutant HNF-1{beta} had 
diminished transcriptional activity by loss of the DNA binding activity. The mutant had a promoter-
specific dominant-negative transcriptional effect on wild-type HNF-1{beta} and inhibited its DNA 
binding. Moreover, the mutant had a promoter- and cell-specific transcriptional repressive effect 
on HNF-1{alpha} and a promoter-specific inhibitory effect on HNF-1{alpha} DNA binding. From 
these results, we considered that the different phenotype of patients with HNF-1{beta} mutations 
might be caused by the different HNF-1{beta} activity in conjunction with the different repression 
of HNF-1{alpha} activity in selected promoters and tissues. 
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 Thyrotoxic (hypokalemic) periodic paralysis (TPP) is a frequent complication of thyrotoxicosis 
among Chinese men. To determine the genetic association of TPP, we studied 97 male TPP 
patients, 77 Graves' disease patients without TPP, and 100 normal male subjects. Mutations of 
the voltage-dependent calcium channel (Cav1.1), sodium channel (Nav1.4), and potassium 
channel (Kv3.4), and association of the microsatellite markers on chromosome 1 in the region of 
the Na/K-ATPase subunits {alpha}1, {alpha}2, and {beta}1 were studied. None of the TPP 
patients carried the known mutations in Cav1.1, Nav1.4, and Kv3.4 genes. There was no 
association of TPP with the microsatellite markers that mapped to 1p13, 1q21-23, and 1q22-25. 
We detected 12 single nucleotide polymorphisms (SNPs) in Cav1.1 in our population, of which 
three were novel. Significant differences in the SNP genotype distribution between TPP 
compared with Graves' disease controls and normal controls were seen at the 5' flanking region 
nucleotide (nt) -476 (P = 0.02), intron 2 nt 57 (P < 0.01), and intron 26 nt 67 (P < 0.001). Because 
these SNPs lie at or near the thyroid hormone responsive element, it is possible that they may 
affect the binding affinity of the thyroid hormone responsive element and modulate the stimulation 
of thyroid hormone on the Cav1.1 gene. 
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 Abnormal uterine bleeding is the major reason for discontinuing long-term progesterone-only 
contraceptives (LTPOCs). Prior studies demonstrated that endometria exposed to the LTPOC, 
Norplant, display aberrant angiogenesis, leukocyte infiltration, and hypoxia-associated impaired 
blood flow. Paradoxically, human endometrial stromal cells (HESCs) of these specimens exhibit 
elevated expression of tissue factor (TF), the primary initiator of hemostasis via thrombin 
generation. The current study demonstrates that TF levels are also elevated in HESCs that are 
decidualized after insertion of Mirena, an intrauterine system that releases levonorgestrel directly 
into the endometrial canal and produces elevated perivascular levels of the proinflammatory and 
angiognenic cytokine IL-8. Because bleeding, inflammation, and ischemia-associated increased 
vascular permeability enhance access of plasma factor VII to HESC-expressed TF to generate 
thrombin, we evaluated the effects of steroids, thrombin, and hypoxia on HESC expression of IL-
8. Confluent HESCs were incubated in a serum-containing medium for 7 d with vehicle control or 
estradiol (E2) plus medroxyprogesterone acetate (MPA). The medium was then exchanged for 
corresponding defined medium with and without thrombin, and the cultures were incubated in 
parallel for up to 48 h in a standard incubator (normoxia) or a sealed chamber at 0-1% O2 
(hypoxia). Under normoxia, immunoreactive IL-8 levels in the conditioned medium were reduced 
to one-third of control levels during decidualization with E2+MPA (P < 0.05; n = 5). In E2+MPA-
treated cultures, thrombin (0.1 U/ml to 2.5 U/m) elicited a dose-dependent reversal of this 
inhibition, elevating IL-8 up to 60-fold (P < 0.05; n = 5) for more than 24 h and steady-state IL-8 
mRNA levels by 3-fold for 3 h. The specific inactivator, hirudin, blocked most of the effects of 
thrombin, whereas TRAP-14, an agonist of the protease-activated receptor for thrombin, 
enhanced IL-8 output. In the absence of thrombin, hypoxia elevated IL-8 output 5-fold in 
E2+MPA-treated HESCs (P < 0.02, n = 4), with thrombin exerting additive effects. In contrast to 
its effects in progestin-treated HESCs, hypoxia did not elevate IL-8 output in control cultures. This 



study suggests that inhibition of IL-8 expression in decidualized HESCs contributes to the 
antiinflammatory milieu of the luteal phase. However, LTPOC-induced hypoxia and excess 
thrombin generation enhance IL-8 expression in decidualized HESCs, thereby eliciting aberrant 
angiogenesis and inflammation that promote the onset of abnormal uterine bleeding. 
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 Cholecystokinin (CCK) IS a regulatory peptide that acts via two receptor subtypes, CCK1-R and 
CCK2-R. RT-PCR demonstrated the expression of both CCK1-R and CCK2-R in the zona 
glomerulosa (ZG), but not zona fasciculata-reticularis cells of the human adrenal cortex. CCK and 
the CCK2-R agonist pentagastrin enhanced basal aldosterone secretion from ZG cells without 
affecting cortisol production from zona fasciculata-reticularis cells. The aldosterone response to 
CCK and pentagastrin was suppressed by a CCK2-R antagonist, but not by a CCK1-R 
antagonist. Pentagastrin evoked a sizeable cAMP, but not inositol triphosphate, response from 
ZG cells, whereas CCK plus CCK2-R antagonist was ineffective. The cAMP response to 
pentagastrin was abrogated by CCK2-R antagonist or the adenylate cyclase inhibitor SQ-22536, 
and the aldosterone response was abolished by both SQ-22536 and the protein kinase A inhibitor 
H-89. Both CCK and pentagastrin increased steroidogenic acute regulatory protein mRNA 
expression in ZG cells; the effect was abrogated by CCK2-R antagonist. We conclude that CCK 
exerts secretagogue action on human ZG cells, acting through CCK2-Rs coupled to the 
adenylate cyclase/protein kinase A signaling cascade, which, in turn, stimulates the expression of 
steroidogenic acute regulatory protein, the rate-limiting step of steroidogenesis. 

 

Guettier, J.-M., A. Georgopoulos, et al. (2005). "Polymorphisms in the Fatty Acid-Binding Protein 2 and 
Apolipoprotein C-III Genes Are Associated with the Metabolic Syndrome and Dyslipidemia in a 
South Indian Population." J. Clin. Endocrinol. Metab. 90(3): 1705-1711. 
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 The Chennai Urban Population Study investigates a South Indian population with a high 
prevalence of cardiovascular disease associated with the metabolic syndrome (MS). The 
Ala54Thr polymorphism in the fatty acid-binding protein 2 (FABP2) gene as well as the T-455C 
and C-482T polymorphisms in the apolipoprotein C-III (APOC3) gene promoter have been 
associated with features of the MS in specific populations. This study evaluates in Asian-Indians 
the association between these polymorphisms with MS and dyslipidemia, defined according to 
National Cholesterol Education Program Adult Treatment Panel III. Allelic frequencies in 70 
controls and 110 patients with diabetes from the Chennai Urban Population Study were 52.9% for 
FABP2 Thr54, 73.0% for APOC3 -482T, and 80.2% for APOC3 -455C. The polymorphisms were 
in agreement with Hardy-Weinberg equilibrium. Controls carrying FABP2 Thr54 were more likely 
to have MS than noncarriers (Fisher's exact test P = 0.031; odds ratio = 6.9 with a 95% 
confidence interval of 1.1, 43.9). Those carrying at least one polymorphic allele in both genes had 
a higher likelihood of having MS than wild type (Fisher's exact test P = 0.003; odds ratio = 12.1 
with a 95% confidence interval of 1.88, 77.6). Dyslipidemia was associated with the 
polymorphism as well. The polymorphisms were not associated with MS in patients with diabetes. 
The association of the polymorphisms with MS and dyslipidemia could contribute to the high 
cardiovascular disease prevalence in this population. 



 

Pitteloud, N., J. S. Acierno, Jr., et al. (2005). "Reversible Kallmann Syndrome, Delayed Puberty, and 
Isolated Anosmia Occurring in a Single Family with a Mutation in the Fibroblast Growth Factor 
Receptor 1 Gene." J. Clin. Endocrinol. Metab. 90(3): 1317-1322. 
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 Kallmann syndrome (KS) is a clinically and genetically heterogeneous disorder. Recently, loss-of-
function mutations in the fibroblast growth factor receptor 1 (FGFR1) gene have been shown to 
cause autosomal dominant KS. To date, the detailed reproductive phenotype of KS associated 
with mutations in the FGFR1 has yet to be described. We report a kindred comprising a male 
proband with KS and spontaneous reversibility, whose mother had delayed puberty and whose 
maternal grandfather isolated anosmia. The proband presented at age 18 yr with KS and was 
subsequently treated with testosterone (T) therapy. Upon discontinuation of T therapy, he 
recovered from his hypogonadotropic hypogonadism, as evidenced by a normal LH secretion 
pattern, sustained normal serum T levels, and active spermatogenesis. The three members of 
this single family harbor the same FGFR1 mutation (Arg622X) in the tyrosine kinase domain. This 
report demonstrates 1) the first genetic cause of the rare variant of reversible KS, 2) the reversal 
of hypogonadotropic hypogonadism in a proband carrying an FGFR1 mutation suggests a role of 
FGFR1 beyond embryonic GnRH neuron migration, and 3) a loss of function mutation in the 
FGFR1 gene causing delayed puberty. 
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synthase-2 and interleukin 8 mRNA by myometrial cells: the differential effect of stretch and 
interleukin-1{beta}." J. Clin. Endocrinol. Metab.: jc.2004-1390. 
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 Infection and uterine stretch are the common causes of preterm labor. Interleukin (IL)-1{beta} 
plays a key role in infection-induced preterm labor and increases prostaglandin H synthase 2 
(PGHS-2) and IL-8 expression. We have shown that mechanical stretch of uterine myocytes in 
vitro up-regulates the expression of PGHS-2 and IL-8. In this study, we have tested the 
hypotheses that both IL-1{beta} and mechanical stretch increase the myometrial expression of 
PGHS-2 and IL-8 via MAPK activation and that their effects are synergistic. MAPK activation was 
assessed in myocytes obtained from pregnant women undergoing caesarean section before the 
onset of labor after exposure to IL-1 {beta} and stretch either alone or in combination. Specific 
inhibitors of ERK, p38 and JNK were used to define the role of each in the increased expression 
of PGHS-2 and IL-8 mRNA. We found that both IL-1 {beta} and stretch activated all 3 MAPK 
subtypes but that they had no synergistic effect. The inhibitor studies showed that stretch-induced 
increases in both PGHS-2 and IL-8 mRNA expression were ERK1/2 and p38-dependent and that 
IL-1 {beta}-induced increases of PGHS-2 mRNA expression were also ERK1/2 and p38-
dependent, but those of IL-8 were only dependent on ERK1/2 activation. These data show that 
exposure of human uterine myocytes to both stretch and IL-1{beta} activates the MAPK system 
which is responsible for the increase in PGHS-2 and IL-8 mRNA expression. We found no 
evidence of a synergistic effect of IL-1{beta} and stretch on myometrial expression of PGHS-2 
and IL-8 mRNA. 

 

Yorifuji, T., K. Nagashima, et al. (2005). "The C42R mutation in the Kir6.2 (KCNJ11) gene as a cause of 
transient neonatal diabetes, childhood diabetes, or later-onset, apparently type 2 diabetes 
mellitus." J. Clin. Endocrinol. Metab.: jc.2005-0096. 
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 [Context]: Known MODY genes account for only a fraction of families with dominantly inherited 
diabetes in Japan. There should be as yet unidentified genes which account for the rest of the 
patients[Objective]: To identify and characterize the mutation responsible for a Japanese family 
with dominantly inherited diabetes mellitus.[Subjects]: Members of a four-generation family with 
dominantly inherited diabetes mellitus observed in three generations. None of the patients in this 
family had permanent neonatal diabetes (PND). One with transient neonatal diabetes, one with 
childhood diabetes, the others with adult-onset diabetes without autoantibodies or insulin 
resistance.[Methods]: Screening of the chromosomal location of the gene by a genome-wide 
linkage analysis followed by candidate gene sequencing. Confirmation of the functional 
significance of the identified mutation by the population survey and the physiological 
analysis[Results]: We identified a novel mutation (C42R) in the KCNJ11 gene coding for the 
Kir6.2 subunit of the pancreatic KATP channel. The patch-clamp experiments using the mutated 
KCNJ11 showed that the mutation causes increased spontaneous open probability (Po) and 
reduced ATP-sensitivity. The effect, however, was partially compensated by the reduction of 
functional KATP-channel expression at the cell surface, which could account for the milder 
phenotype of our patients.[Conclusions]: These results broaden the spectrum of diabetes 
phenotypes caused by mutations of KCNJ11, and suggest that mutations in this gene should be 
taken into consideration not only for PND but also for other forms of diabetes with milder 
phenotypes and later onset. 
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variation in KCNJ11 and PPARG on risk of type 2 diabetes." J. Clin. Endocrinol. Metab.: jc.2004-
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 The separate and combined effects of the PPARG Pro12Ala and the KCNJ11 Glu23Lys 
polymorphisms on risk of type 2 diabetes were investigated in relatively large-scale case-control 
studies.Separate effects of the variants were examined among 1187/1461 type 2 diabetic patients 
and 4791/4986 middle-aged glucose-tolerant subjects. The combined analysis involved 1164 type 
2 diabetic patients and 4733 middle-aged glucose-tolerant subjects.In the separate analyses, the 
K-allele of the KCNJ11 Glu23Lys associated with type 2 diabetes (OR: 1.19, P = 0.0002), 
whereas the PPARG Pro12Ala showed no significant association with type 2 diabetes. The 
combined analysis indicated that the two polymorphisms acted in an additive manner to increase 
the risk of type 2 diabetes and we found no evidence for a synergistic interaction between them. 
Analysis of a model with equal additive effects of the two variants showed that the OR for type 2 
diabetes increased with 1.14 per risk allele (P = 0.003). Together, the two polymorphisms 
conferred a population attributable risk for type 2 diabetes of 28%.In conclusion, our results 
showed no evidence of a synergistic interaction between the KCNJ11 Glu23Lys and PPARG 
Pro12Ala polymorphisms but indicated that they may act in an additive manner to increase the 
risk of type 2 diabetes. 

 

Moffett, S. P., J. M. Zmuda, et al. (2005). "Tumor Necrosis Factor Alpha Polymorphism, Bone Strength 
Phenotypes, and the Risk of Fracture in Older Women." J. Clin. Endocrinol. Metab.: jc.2004-
2235. 
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 Tumor necrosis factor-{alpha} (TNF{alpha}) is a proinflammatory cytokine that promotes 



osteoclastic bone resorption. We evaluated the association between a G-308A polymorphism 
(rs1800629) at the TNFA locus and osteoporosis phenotypes in 4306 older women participating 
in the Study of Osteoporotic Fractures (SOF). Femoral neck BMD and structural geometry were 
measured using dual-energy x-ray absorptiometry and hip structural analysis. Incident fractures 
were confirmed by physician adjudication of radiology reports. Despite similar femoral neck BMD, 
women with the A/A genotype had greater subperiosteal width (P = 0.01) and endocortical 
diameter (P = 0.03) than those with the G/G genotype. The net result of these structural 
differences was that there was a greater distribution of bone mass away from the neutral axis of 
the femoral neck in women with the A/A genotype, resulting in greater indices of bone bending 
strength (cross-sectional moment of inertia: P = 0.004; section modulus: P = 0.003). Among 376 
incident hip fractures during 12.1 yr of follow-up, a 22% decrease in the risk of hip fracture was 
seen per copy of the A allele (RR: 0.78; 95% C.I.: 0.63, 0.96) which was not influenced by 
adjustments for potential confounding factors, BMD or bone strength indices. The G-308A 
polymorphism was not associated with a reduced risk of other fractures. These results suggest a 
potential role of genetic variation in TNF{alpha} in the eitiology of osteoporosis. 
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 Successful implantation involves a complex interaction between the endometrium and the 
embryo. It is well known that several neuropeptides are expressed in the endometrium and 
placenta during embryonal implantation, suggesting an important role as chemical mediators of 
the feto-maternal relationship. Ghrelin has recently been identified as the endogenous ligand for 
the GH secretagogue receptor. Ghrelin is a peptide hormone with many physiological functions, 
and its expression in the human placenta has been reported. To investigate the involvement of 
ghrelin in embryonal implantation, we assessed the spatio-temporal expression pattern of ghrelin 
and its receptor in the human endometrium and placenta through the normal menstrual cycle and 
in early pregnancy. We also examined the effect of ghrelin on the decidualization of endometrial 
stromal cells (ESC). Weak expression of ghrelin mRNA was detected in the nonpregnant 
endometrium, and it was dramatically increased in the decidualized endometrium. A GH 
secretagogue receptor mRNA was detected in the endometrium throughout the normal menstrual 
cycle and in early pregnancy, but not in the first trimester placenta. Immunohistochemical 
analysis using an antighrelin antibody revealed strong signals in decidual cells and extravillous 
trophoblast cells. Coculture with first trimester placenta up-regulated ghrelin mRNA expression by 
primary cultured ESC, although sex steroids and 8-bromo-cAMP had no effect. In addition, 
ghrelin enhanced the decidualization of ESC induced by 8-bromo-cAMP (8-Br-cAMP) in vitro. 
Thus, ghrelin is a novel paracrine/autocrine factor that is involved in cross-talk between the 
endometrium and embryo during embryonal implantation. 
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 Estrogen-induced loss of estrogen receptor (ER) {alpha} expression limits estrogen 
responsiveness in many target cells. However, whether such a mechanism contributes to 
changes in vascular endothelial ER{alpha} and/or ER{beta} levels is unclear. Using RT-PCR 
assays, we did not find any regulation of ER{alpha} or ER{beta} mRNA expression in human 
uterine artery endothelial cell (HUAEC) nuclear extracts on stimulation with 17{beta}-estradiol for 



1 or 2 h. By contrast, Western analysis on HUAEC extracts revealed that 17{beta}-estradiol was 
capable of down-regulating both ER{alpha} and ER{beta} protein starting 1 h after treatment, an 
effect that can be blocked by pretreatment with tamoxifen as well as with the proteasome inhibitor 
lactacystin. The proteolysis inhibitors insulin, cycloheximide, and puromycin impede ER{alpha}, 
but not ER{beta}, turnover. Ubiquitin, but not its competitive inhibitor methyl-ubiquitin, induces 
rapid turnover of both ERs in a cell-free system of MCF-7 and HUAEC extracts. We, thus, 
propose the existence of estrogen-induced ER degradation that serves to control physiological 
responses in an estrogen target tissue, i.e. human vascular endothelium, by down- regulating 
ER{alpha} as well as ER{beta} through different proteasomal uptake mechanisms. 

 

van Tilburg, J. H. O., L. A. Sandkuijl, et al. (2003). "A Genome-Wide Scan in Type 2 Diabetes Mellitus 
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of Novel Loci on 2q12 and 19q13." J. Clin. Endocrinol. Metab. 88(5): 2223-2230. 
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 A genome-wide scan was performed, using nonparametric linkage analyses, to find susceptibility 
loci for type 2 diabetes mellitus in the Dutch population. We studied 178 families from The 
Netherlands, who constituted 312 affected sibling pairs. The first stage of the genome scan 
consisted of 270 DNA markers, with an average intermarker spacing of 13 cM. Because obesity 
and type 2 diabetes mellitus are interrelated, the data set was stratified for the subphenotype 
body mass index, corrected for age and gender. This resulted in a suggestive maximum 
multipoint LOD score of 2.3 (single-point P value, 9.7 x 10-4; genome-wide P value, 0.028) for the 
most obese 20% pedigrees of the data set, between marker loci D18S471 and D18S843. In the 
lowest 80% obese pedigrees, two interesting loci on chromosome 2 and 19 were found, with LOD 
scores of 1.5 and 1.3. We provide independent evidence that the chromosome 18p11 locus, 
reported earlier from a Finnish/Swedish population, is of definite interest for type 2 diabetes 
mellitus in connection with obesity. Subsequently, our results indicate that two novel loci may 
reside on chromosomes 2 and 19, with minor effects involved in the development of type 2 
diabetes mellitus in the Dutch population. 
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Related Traits." J. Clin. Endocrinol. Metab. 90(5): 2988-2993. 
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 Context: Variation at the insulin gene VNTR (variable number tandem repeat) minisatellite has 
been reported to be associated with polycystic ovary syndrome (PCOS), but findings have been 
inconsistent and all studies have featured small sample sizes. Objective: To gain a robust 
understanding of the role of the INS-VNTR in PCOS susceptibility. Design: Case-control, family-
based association and quantitative trait analyses. Setting and Participants: A UK population 
comprising 255 parent-offspring trios, 185 additional cases, and 1062 control subjects (cases and 
controls all British/Irish) as well as 1599 women from a northern Finland population-based birth 
cohort characterized for PCO symptomatology and testosterone levels. VNTR class was inferred 
from genotyping of the -23HphI variant. Intervention(s): None. Main Outcome Measure(s): INS-
VNTR genotype frequencies between subject groups, body mass index, and testosterone levels 
by genotype. Results: Case-control analyses in both UK and Finnish samples failed to confirm 
previously reported class III allele associations with PCOS (UK, P = 0.43, Finnish, P = 0.31; 
Kruskal-Wallis {chi}2). Transmission analysis in trios showed no excess transmission of either 
allele (P = 0.62), regardless of parent of origin (maternal: P = 0.73; paternal: P = 0.66). No 
association between genotype and testosterone levels was seen in any sample (UK PCOS 



subjects, P = 0.95; Finnish symptomatic cases, P = 0.38; Finnish control women, P = 0.58). 
Conclusions: Despite the strong biological candidacy and supportive data from previous studies, 
we conclude that variation at the INS-VNTR has no major role in the development of PCOS. 
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 Myostatin is a cytokine that has recently been shown to selectively and potently inhibit 
myogenesis. To investigate the mechanisms of anabolic actions of GH on skeletal muscle growth, 
we examined the in vitro and in vivo effects of GH on myostatin regulation. Twelve GH-deficient 
hypopituitary adult subjects were treated with recombinant GH (5 {micro}g/kg{middle dot}d) in a 
double-blind, placebo-controlled fashion. Body composition and physical function were assessed 
and skeletal muscle biopsies from the vastus lateralis performed at 6-monthly intervals during 18 
months of treatment. Myostatin mRNA expression was significantly inhibited to 31 {+/-} 9% (P < 
0.001) of control by GH but not by placebo administration (79 {+/-} 11%) as determined by 
quantitative real-time PCR normalized for the housekeeping glyceraldehyde-3-phosphate 
dehydrogenase gene. The inhibitory effect of GH on myostatin was sustained after 12 and 18 
months of GH treatment. These effects were associated with increases in lean body mass and 
translated into enhanced aerobic performance as determined by maximal oxygen uptake and 
ventilation threshold. Parallel in vitro studies of skeletal muscle cells demonstrated significant 
reduction of myostatin expression by myotubes in response to GH, compared with vehicle 
treatment. Conversely, GH receptor antagonism resulted in up-regulation of myostatin in 
myoblasts. Given the potent catabolic actions of myostatin, our data suggest that myostatin 
represents a potential key target for GH-induced anabolism. 
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Metab. 88(11): 5555-5563. 
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 Several growth factors such as vascular endothelial growth factor (VEGF)-A and placental growth 
factor (PlGF) are involved in the placental vascular development. We investigated whether 
dysregulation in the VEGF family may explain the defective uteroplacental vascularization 
characterizing preeclampsia. We compared pregnancies complicated by early onset severe 
preeclampsia or intrauterine growth retardation to normal pregnancies. Maternal plasma, 
placentas, and placental bed biopsies were collected. The mRNA levels of VEGF-A, PlGF, and 
their receptors were quantified in placentas and placental beds. Levels of VEGF-A, PlGF, and 
soluble VEGF receptor (VEGFR) were assessed in maternal plasma. In compromised 
pregnancies, elevated levels of VEGF-A and VEGFR-1 mRNAs may reflect the hypoxic status of 
the placenta. On contrast, the membrane-bound VEGFR-1 was decreased in the placental bed of 
preeclamptic patients. Preeclampsia was associated with low levels of circulating PlGF and 
increased levels of total VEGF-A and soluble VEGFR-1. Free VEGF-A was undetectable in 
maternal blood. Immunohistochemical studies revealed that VEGF-A and PlGF were localized in 
trophoblastic cells. Altogether, our results suggest two different pathophysiological mechanisms 
associated with preeclampsia. The first one is related to an overproduction of competitive soluble 
VEGFR-1 that may lead to suppression of VEGF-A and PlGF effects. The second one is the 
down-regulation of its membrane bound form (VEGFR-1) in the placental bed, which may result in 
the defective uteroplacental development. 
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 The PAX8 gene, mapped on 2q12-q14, encodes for a transcription factor involved in thyroid cell 
proliferation and differentiation. Five mutations in PAX8 have been so far described in both 
sporadic and rare familial forms of thyroid dysgenesis with proposed autosomal dominant 
inheritance, all associated with thyroid hypoplasia and/or dysfunction. Fifty-four subjects with 
congenital hypothyroidism detected during neonatal screening and associated with an ultrasound 
or scintiscan picture of thyroid dysgenesis were investigated for PAX8 mutations. The entire 
PAX8 coding region with exon-intron boundaries was amplified from genomic DNA, and a 
mutational screening was performed by denaturing HPLC followed by direct sequencing when 
denaturing HPLC elution abnormalities appeared. A new heterozygous deletion 
(c.989_992delACCC) in exon 7 causing a frameshift with premature stop codon after codon 277 
was identified in a subject with thyroid hypoplasia. This mutation is the only one so far identified 
that lies outside the paired domain. The predicted mutant protein completely lacks the C-terminal 
region but contains the paired box, octapeptide, and homeodomain. It retains the ability to bind a 
paired-domain sequence in vitro but is transcriptionally inactive. These results provide evidence 
that the C-terminal region is essential for transcriptional activity. The new mutation has been 
inherited from the completely euthyroid mother. It was also present in a brother with slightly 
elevated TSH only. Thus, it is associated with thyroid dysgenesis in the proband and both 
euthyroidism and compensated hypothyroidism in her family. This suggests that other 
factors/genes may modulate phenotypic expression. 
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 Hypokalemic metabolic tubulopathy, such as in Bartter syndrome and Gitelman syndrome, is 
caused by the dysfunction of renal electrolyte transporters. Despite advances in molecular 
genetics with regard to hypokalemic metabolic tubulopathy, recent reports have suggested that 
the phenotype-genotype correlation is still confusing, especially in classic Bartter and Gitelman 
syndromes. We report here two Japanese patients who suffered from clinically diagnosed classic 
Bartter syndrome but who presented hypocalciuria. Hypocalciuria is generally believed to be a 
pathognomonic finding of NCCT malfunction. To better understand the genotype-phenotype 
correlation in these two cases, we screened four renal electrolyte transporter genes [Na-K-2Cl 
cotransporter (NKCC2), renal outer medullary K channel (ROMK), Cl channel Kb (ClC-Kb), and 
Na-Cl cotransporter (NCCT)] by the PCR direct sequencing method. We identified three ClC-Kb 
allelic variants, including two new mutations (L27R and W610X in patient 1 and a G to C 
substitution of a 3' splice site of intron 2 and W610X in patient 2). We did not find any mutations 
in the other three genes. Our present data suggest that some ClC-Kb mutations may affect 
calcium handling in renal tubular cells. 
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 Susceptibility to type 1 diabetes (T1D) is a complex trait, involving several loci. One of these 
putative loci, insulin-dependent diabetes mellitus-8 (IDDM8) at 6q, has been found to be subject 
to parental effects, suggesting the involvement of an imprinted gene. IGF-II receptor (IGF2R), the 
best-studied imprinted gene in the IDDM8 region, encodes the IGF-2 receptor, a protein involved 
in many biological processes, including immune function and {beta}-cell regeneration. Mice 
express only the maternal allele. In humans, the molecular IGF2R imprint (maternal-specific 
methylation) is present, but it affects expression in only a small subset of individuals. To examine 
whether IGF2R might contribute to the IDDM8 effect, we examined transmission distortion at 
several single nucleotide polymorphisms (SNPs) in 404 parent-offspring trios. After correcting for 
multiple testing, significant distortion was found at only one silent SNP on exon 16 (P = 0.002). 
SNPs upstream and downstream showed weak linkage disequilibrium and no transmission 
distortion, localizing the association to a 53-kb block within IGF2R. Interestingly, the exon 16 SNP 
association was limited to maternally inherited alleles. SLC22A2 and SLC22A3, two genes 
downstream of IGF2R that are imprinted in the mouse, showed no T1D association. Thus, we 
present evidence that maternal alleles at an IGF2R polymorphism are associated with T1D. It is 
thus possible that at some tissue or developmental stage not yet examined, IGF2R is universally 
imprinted. 
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 Diseases due to mutations in the lamin A/C gene (LMNA) are highly heterogeneous, including 
neuromuscular and cardiac dystrophies, lipodystrophies, and premature ageing syndromes. In 
this study we characterized the neuromuscular and cardiac phenotypes of patients bearing the 
heterozygous LMNA R482W mutation, which is the most frequent genotype associated with the 
familial partial lipodystrophy of the Dunnigan type (FPLD). Fourteen patients from two unrelated 
families, including 10 affected subjects, were studied. The two probands had been referred for 
lipoatrophy and/or diabetes. Lipodystrophy, exclusively observed in LMNA-mutated patients, was 
of variable severity and limited to postpubertal subjects. Lipodystrophy and metabolic 
disturbances were more severe in women, even if an enlarged neck was a constant finding. The 
severity of hypertriglyceridemia and hirsutism in females was related to that of insulin resistance. 
Clinical muscular alterations were only present in LMNA-mutated patients. Clinical and 
histological examination showed an invalidating, progressive limb-girdle muscular dystrophy in a 
42-yr-old woman that had been present since childhood, associated with a typical postpubertal 
FPLD phenotype. Six of eight adults presented the association of calf hypertrophy, perihumeral 
muscular atrophy, and a rolling gait due to proximal lower limb weakness. Muscular histology was 
compatible with muscular dystrophy in one of them and/or showed a nonspecific excess of lipid 
droplets (in three cases). Immunostaining of lamin A/C was normal in the six muscular biopsies. 
Surprisingly, calpain 3 expression was undetectable in the patient with the severe limb-girdle 
muscular dystrophy, although the gene did not reveal any molecular alterations. At the cardiac 
level, cardiac septal hypertrophy and atherosclerosis were frequent in FPLD patients. In addition, 
a 24-yr-old FPLD patient had a symptomatic second degree atrioventricular block. In conclusion, 
we showed that most lipodystrophic patients affected by the FPLD-linked LMNA R482W mutation 
show muscular and cardiac abnormalities. The occurrence and severity of the myopathic and 
lipoatrophic phenotypes varied and were not related. The muscular phenotype was evocative of 
limb girdle muscular dystrophy. Cardiac hypertrophy and advanced atherosclerosis were 
frequent. FPLD patients should receive careful neuromuscular and cardiac examination whatever 
the underlying LMNA mutation. 
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 Antagonists of GHRH inhibit the growth of various human tumors, including prostate cancer, but 
the tumoral receptors mediating the antiproliferative effect of GHRH antagonists have not been 
clearly identified. Recently, we demonstrated that human cancer cell lines express splice variants 
(SVs) of receptors for GHRH, of which SV1 exhibits the greatest similarity to the pituitary GHRH 
receptors. In this study we investigated the expression of GHRH and SVs of GHRH receptor and 
the binding characteristics of the GHRH receptor isoform in 20 surgical specimens of organ-
confined and locally advanced human prostatic adenocarcinomas. The mRNA expression of 
GHRH and SVs of GHRH receptor was investigated by RT-PCR. The affinity and density of 
receptors for GHRH were determined by ligand competition assays based on binding of 125I-
labeled GHRH antagonist JV-1-42 to tumor membranes. Twelve of 20 tumors (60%) exhibited 
specific, high affinity binding for JV-1-42, with a mean dissociation constant (Kd) of 0.81 nmol/liter 
and a mean maximal binding capacity of 185.2 fmol/mg membrane protein. The mRNA of SV1 
was detected in 13 of 20 (65%) prostate cancer specimens and was consistent with the presence 
of GHRH binding. RT-PCR analyses also revealed the expression of mRNA for GHRH in 13 of 15 
(86%) prostatic carcinoma specimens examined. The presence of GHRH and its tumoral receptor 
SVs in prostate cancers suggests the possible existence of an autocrine mitogenic loop. The 
antitumor effects of GHRH antagonists in prostate cancer could be exerted in part by interference 
with this local GHRH system. 
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 Genetic and environmental factors contribute to the development of Graves' disease and 
Hashimoto's thyroiditis. These diseases, although clinically distinct, share many immunological 
and histological features. Susceptibility genes for autoimmune thyroid disease (AITD) have been 
investigated, although only the human leukocyte antigen and cytotoxic T lymphocyte-associated 
antigen-4 gene regions have been consistently associated with disease. Recent data, however, 
have shown linkage and association of chromosome 8q24 (containing the thyroglobulin gene) to 
AITD. Therefore, we performed a case-control association study on patients with AITD and 
controls using previously associated markers (D8S284 and Tgms2). No differences in allele 
frequencies were observed between AITD cases and controls for D8S284. Compared with the 
three common alleles (frequencies >10%), the rare alleles of Tgms2 were increased ({chi}2= 
10.6; P = 0.001) at Tgms2. This group included the 336-bp allele (increased in cases vs. controls: 
{chi}2= 24.97; P < 0.001), which has previously been reported to be associated with AITD. The 
rarity of this allele in the United Kingdom, however, precluded analysis in our family dataset. 
Although these findings may represent a random chance event, in view of previous reports of 
linkage and association of this gene region to AITD, this may be an example of a rare causal 
variant of a complex disease. 
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 In autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy, hypoparathyroidism (HP) 
is the most common endocrine component. It occurs in most (but not all) patients. Determinants 
of its occurrence are unknown, and there is no proof for its autoimmune nature. Recently, the 
Ca2+-sensing receptor (CaSR) was reported to be an autoantigen in HP. With our group of 90 
patients, we aimed at identifying the determinants and pathomechanism of HP. For the 
determinants, we evaluated gender and the HLA class II. For the pathomechanism, we searched 
for parathyroid autoantibodies, including antibodies against CaSR and PTH. Also, we studied 
whether AIRE is expressed in the human parathyroid, because its absence could be a 
pathogenetic factor. We found a clear gender linkage with lower and later incidence in males. Of 
the 14 patients who had escaped HP, 13 were males. This was associated with adrenal failure, 
which was the first or only endocrinopathy in 47% of males vs. 7% of females. In contrast, we 
found no linkage to the HLA class II. By immunofluorescence, 19% of the patients had antibodies 
to parathyroid epithelia. By immunoblotting, these recognized several parathyroid proteins. No 
antibodies were observed against the CaSR or PTH. By RT-PCR, AIRE mRNA was not found in 
the parathyroid. 
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 The pathogenetic mechanisms involved in the development of sporadic idiopathic 
hypoparathyroidism are currently under investigation. Although autoantibodies against the 
calcium-sensing receptor (CaSR) have been implicated to play a role, these could be 
demonstrated in only 49% of a group of 51 patients with sporadic idiopathic hypoparathyroidism 
that we previously studied. Therefore, we investigated 49 of these patients further, regardless of 
their antibody status, and looked for mutations in the section of the PTH gene sequence that 
coded for prepro-PTH as well as the 3'-untranslated region (3'-UTR) of the gene, which is 
believed to be involved in the stability of its mRNA. We also examined the relationship between 
the clinical manifestations of the disease and the occurrences of two commonly observed single 
nucleotide polymorphisms (SNPs) in the PTH gene. In 49 of the patients with idiopathic 
hypoparathyroidism and in 55 healthy controls, the SNPs were characterized by restriction 
analysis using DraII and BstBI enzymes. In a subset of these patients, exons 2 and 3 of the PTH 
gene (n = 37) and its 3'-UTR region (n = 40) were also sequenced. No mutations were observed 
in the segment of the PTH gene coding for the signal peptide, prohormone, or the 3'-UTR region. 
However, three well described SNPs were observed: 1) an A[-&gt]G substitution in intron 1 in 
35.1% of the patients; 2) a G[-&gt]A substitution in intron 2, characterized by BstBI, in one or both 
alleles in 27%; and 3) a C[-&gt]A substitution at codon 52 (CGA) of exon 3, characterized by 
DraII, in one or both alleles in 59.7% of the patients. There was no significant difference in the 
frequency of occurrence of these SNPs between the patient and the control groups. Furthermore, 
the mean age at onset of symptoms, body mass index, frequency of cataract, tetany, convulsion, 
basal ganglia calcification, serum calcium, inorganic phosphorus, and intact PTH were not 
significantly different between patients with and without the above-described SNPs. Thus, the 
data from this report demonstrate that in patients with sporadic idiopathic hypoparathyroidism, 
neither the clinical manifestations nor the biochemical indexes of the disease are related to the 
occurrence of mutations or SNPs in the PTH gene. Because neither patient nor control samples 
exhibited any variations in the sequence of their 3'-UTR regions, it is unlikely that mRNA 
instability is a factor in the pathogenesis of the disease. Additional studies are required to 
investigate the role of other genes and autoantigens that may be involved in the genesis of 
idiopathic hypoparathyroidism. 
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 In recent years, it has been demonstrated that high circulating levels of the endogenous 
cannabinoid anandamide, resulting from low expression of its metabolizing enzyme fatty acid 
amide hydrolase (FAAH), may contribute to spontaneous miscarriage and poor outcome in 
women undergoing in vitro fertilization. The site of action of this compound, however, has not 
been determined. In this study, we examined the distribution of the cannabinoid receptors, CB1 
and CB2, and the endocannabinoid-metabolizing enzyme FAAH in first trimester human placenta. 
Here, we show that FAAH is expressed throughout the human first trimester placenta, in 
extravillous trophoblast columns, villous cytotrophoblasts, syncytiotrophoblasts, and 
macrophages. Furthermore, FAAH mRNA levels appear to be regulated during gestation, with 
levels peaking at 11 wk before declining again. The immune system-associated cannabinoid CB2 
receptors were localized only to placental macrophages. Interestingly, the cannabinoid receptor 
CB1 was not identified in first trimester placenta despite having previously been shown to be 
present in placental tissues at term. These findings suggest that the placenta may form a barrier 
preventing maternal-fetal transfer of anandamide and/or modulate local levels of anandamide by 
regulation of FAAH expression with gestation. 
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 Point mutations in BRAF are genetic hallmarks of papillary thyroid carcinoma (PTC). In this 
retrospective study, we examined thyroid aspirates and corresponding paraffin-embedded 
surgical samples for the presence of BRAF mutations. Altogether, we examined 96 cases, 
including 69 PTCs, 19 follicular adenomas, and eight nontoxic nodular goiters for BRAF; 60 of 
these samples were also examined for RET/PTC rearrangements. The results were correlated 
with the cytological diagnosis and the final histopathology. The BRAF mutation (V599E) was 
detected in 38% of the samples that were PTC on histopathology; RET/PTC was found in 18% of 
the PTC cases. In all the cases, the presence of the genetic alteration was confirmed in the 
surgically resected tumor. The identification of BRAF mutation and RET/PTC refined the 
diagnosis of PTC in five of 15 samples that were considered either indeterminate or insufficient at 
cytology. No mutation was found in aspirates of follicular adenomas and nontoxic nodular goiters. 
These results indicate that BRAF mutation and RET/PTC rearrangements are molecular markers 
of PTC that can be applied to FNA in adjunct to traditional cytology. 
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 Osteoprotegerin (OPG) is a recently discovered member of the TNF receptor superfamily that 
acts as an important paracrine regulator of bone remodeling. OPG knockout mice develop severe 
osteoporosis, whereas administration of OPG can prevent ovariectomy-induced bone loss. These 



findings implicate a role for OPG in the development of osteoporosis. In the present study, we 
screened the OPG gene promoter for sequence variations and examined their association with 
bone mineral density (BMD) in 103 osteoporotic postmenopausal women. Single-strand 
conformation polymorphism analysis followed by DNA sequencing revealed a presence of four 
nucleotide substitutions: 209 G[-&gt]A, 245 T[-&gt]G, 889 C[-&gt]T, and 950 T[-&gt]C. The 
frequencies of genotypes were as follows: GG (89.3%), GA (10.7%) for 209 G[-&gt]A 
polymorphism; TT (89.3%), TG (10.7%) for 245 T[-&gt]G polymorphism; and TT (25.2%), TC 
(53.4%), CC (21.4%) for 950 T[-&gt]C polymorphism. Substitution 889 C[-&gt]T was found in only 
two patients. Statistically significant association of genotypes with BMD at the lumbar spine (P = 
0.005) was observed for 209 G[-&gt]A and 245 T[-&gt]G polymorphisms. Haplotype GATG was 
associated with lower BMD as compared with GGTT haplotype. Our results suggest that 209 G[-
&gt]A and 245 T[-&gt]G polymorphisms in the OPG gene promoter may contribute to the genetic 
regulation of BMD. 
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 Pituitary tumorigenesis is a poorly understood process involving dysregulation of the cell cycle, 
proliferation, and angiogenesis. The novel securin pituitary tumor transforming gene (PTTG) 
disrupts cell division and stimulates fibroblast growth factor (FGF)-2-mediated angiogenesis. We 
investigated expression of the angiogenic vascular endothelial growth factor (VEGF) and its 
receptor KDR/Flk-1 in 103 human pituitary tumors, and we assessed functional relationships 
between these genes in vitro. Nonfunctioning tumors (n = 81) demonstrated markedly raised 
VEGF mRNA (3.2-fold, P < 0.05) and protein concentrations, compared with normal pituitaries (n 
= 10). KDR was also highly induced in nonfunctioning tumors (14-fold, P < 0.001, n = 78) as well 
as in the whole cohort of pituitary tumors, compared with normal pituitary samples (14-fold, P < 
0.0001, n = 100). In vitro, PTTG induced VEGF, but not KDR, expression in fetal neuronal NT2 
cells (2.7-fold, P < 0.001, n = 8), MCF-7 breast carcinoma cells (1.9-fold, P = 0.03, n = 10), and 
choriocarcinoma JEG-3 cells (P = 0.0002, n = 8). A mutated PTTG construct that cannot be 
phosphorylated showed identical VEGF up-regulation (2.9-fold, P < 0.001, n = 8) in NT2 cells, 
compared with wild-type PTTG, but a further mutated construct with abrogation of the key 
protein:protein interaction domain of PTTG resulted in a significant reduction in VEGF stimulation, 
compared with wild-type (0.37-fold reduction, P < 0.001, n = 8). FGF-2 findings mirrored those of 
VEGF, although antibody depletion of secreted FGF-2 in the cell medium failed to influence 
VEGF up-regulation by PTTG. Overall, our findings implicate altered VEGF and KDR signaling in 
pituitary tumorigenesis, and we propose that PTTG stimulation of FGF-2 and VEGF expression in 
the presence of up-regulated growth factor receptors may account for angiogenic growth and 
progression of human pituitary tumors. 
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 Activins and inhibins are glycoprotein hormones produced mainly in gonads but also in other 
organs. They are believed to be important para/autocrine regulators of various cell functions. We 
investigated activin/inhibin receptor and binding protein gene expression and the regulation of 
activin/inhibin secretion in human adrenal cells. RT-PCR revealed inhibin/activin {alpha}-, 



{beta}A/B-subunit, follistatin, activin type I/II receptor, and inhibin receptor (betaglycan and 
inhibin-binding protein) mRNA expression in fetal and adult adrenals and cultured adrenocortical 
cells. Cultured cells secreted activin A and inhibin A/B as determined by specific ELISAs. ACTH 
stimulated inhibin A/B secretion in fetal (1.8- and 1.8-fold of control, respectively) and in adult 
cells (3.4- and 1.7-fold of control, respectively) without significant effect on activin A. 8-
bromoadenosine cAMP (protein kinase A activator) increased activin A and inhibin A/B secretion 
in the human adrenocortical NCI-H295R cell line (32-, 17-, and 3-fold of control, respectively). 12-
O-tetradecanoyl phorbol-13-acetate (protein kinase C activator) stimulated both activin A and 
inhibin A secretion (764- and 32-fold of control, respectively), and activin treatment increased 
inhibin B secretion in these cells (25-fold of control). In conclusion, human adrenocortical cells 
produce dimeric activins and inhibins. ACTH stimulates inhibin secretion and decreases 
activin/inhibin secretion ratio, probably via the protein kinase A signal transduction pathway. This, 
together with the adrenocortical activin/ inhibin receptor and binding protein expression, suggests 
a physiological role for activins and inhibins in the human adrenal gland. 
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 Graves' ophthalmopathy (GO) is an autoimmune disorder involving the adipose and connective 
tissues of the orbit. The study of cytokines present in these tissues may reveal the nature of the 
cells and immune responses involved in GO pathogenesis. In the current study, we performed 
relative quantification of the expression of cytokine genes in orbital adipose tissue from patients 
with GO (n = 6) and normal individuals (n = 2). Real-time RT-PCR was performed using 
fluorescent probes and primers for cytokines including IL-1{beta}, IL-2, IL-4, IL-5, IL-8, IL-10, IFN-
{gamma}, and TNF-{alpha}. Results showed IL-1{beta} to be the gene having the greatest fold 
expression increase over normal in four of six patients. TNF-{alpha} was increased in all six GO 
patients. In addition, IL-8, IL-10, and IFN-{gamma} were increased in five of six GO patients. We 
found no evidence of either IL-4 or IL-5 expression in any of the GO or normal samples. The 
increased expression of the macrophage-derived cytokines IL-1{beta}, TNF-{alpha}, and IL-10 
suggests the presence of macrophage activation and ongoing antigen presentation within the 
orbit in GO. In addition, the overexpression of IFN-{gamma}, without evidence of IL-4 or IL-5 
expression, supports the concept that cell-mediated, rather than humoral, immunity plays the 
predominant role in pathogenesis of this disorder. 
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 Heterozygous inactivating mutations in the Gs{alpha} gene cause Albright's hereditary 
osteodystrophy. Consistent with the observation that only maternally inherited mutations lead to 
resistance to hormone action [pseudohypoparathyroidism type Ia (PHP Ia)], recent studies 
provided evidence for a predominant maternal origin of Gs{alpha} transcripts in endocrine organs, 
such as thyroid, gonad, and pituitary. The aim of this study was to investigate the presence of 
pituitary resistance to hypothalamic hormones acting via Gs{alpha}-coupled receptors in patients 
with PHP Ia. Six of nine patients showed an impaired GH responsiveness to GHRH plus arginine, 
consistent with a complete GH deficiency (GH peak from 2.6-8.6 {micro}g/liter, normal > 16.5), 
and partial (GH peak 13.9 and 13.6 {micro}g/liter) and normal responses were found in two and 



one patient, respectively. Accordingly, IGF-I levels were below and in the low-normal range in 
seven and two patients. All patients had a normal cortisol response to 1 {micro}g ACTH test, 
suggesting a normal corticotroph function that was confirmed by a normal ACTH and cortisol 
response to CRH test in three patients. In conclusion, we report that in addition to PTH and TSH 
resistance, patients with PHP Ia display variable degrees of GHRH resistance, consistent with 
Gs{alpha} imprinting in human pituitary. 
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 Graves' disease (GD) is seen in apparently sporadic and familial forms. At least two immune 
regulatory genes are associated with GD, human leukocyte antigen (HLA) and cytotoxic T 
lymphocyte antigen-4 (CTLA-4). The aim of our study was to examine the contributions of HLA 
and CTLA-4 to the familial clustering of GD by analyzing them for association with familial and 
sporadic GD. We analyzed 160 Caucasian GD patients (69 familial and 91 sporadic), and 150 
matched controls. Analysis of all GD patients demonstrated significant associations between GD 
and HLA-DR3 [P = 9.0 x 10-7; relative risk (RR) = 3.8] and two CTLA-4 single nucleotide 
polymorphisms (SNPs), A/G49 SNP (P = 0.03; RR = 1.5), and CT60 SNP (P = 0.03; RR = 1.4). 
Moreover, there was evidence for joint susceptibility to risk between HLA-DR3 and CTLA-4, 
giving a combined RR of 5.9. Subset analysis demonstrated no significant difference between the 
frequencies of HLA-DR3 and the susceptibility alleles of CTLA-4 A/G49 and CT60 SNPs in the 
familial and sporadic GD subsets (P > 0.05). These results suggested that HLA-DR3 and CTLA-4 
conferred a general increased risk for GD in both the sporadic and familial forms, and that the risk 
conferred by them was additive. However, HLA-DR3 and CTLA-4 did not have a stronger effect in 
the familial GD patients, suggesting that additional genes must contribute to the aggregation of 
GD within families. 
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 Mutations of SRY are the cause of complete pure gonadal dysgenesis (PGD) in 10-15% of 
patients. In the remaining individuals, it has been suggested that mutations in other genes 
involved in the testis-determining pathway could be causative. We describe the first report in 
which three cases of 46,XY complete PGD are attributed to mutations of the Desert hedgehog 
(DHH) gene. DHH was sequenced using genomic DNA from paraffinembedded gonadal tissue 
from six patients with complete 46,XY PGD. Mutations were found in three patients: a 
homozygous mutation in exon 2, responsible for a L162P, and a homozygous 1086delG in exon 
3. Mutated individuals displayed 46,XY complete PGD, differentiating from the only previously 
described patient with a homozygous DHH mutation, who exhibited a partial form of PGD with 
polyneuropathy, suggesting that localization of mutations influence phenotypic expression. This 
constitutes the first report where mutations of DHH are associated with the presence of 46,XY 
complete PGD, demonstrating that the genetic origin of this entity is heterogeneous and that 
disorders in other genes, different from SRY, involved in the testis-determining pathway are 
implicated in abnormal testicular differentiation in humans. These data extend previous reports 
demonstrating DHH is a key gene in gonadal differentiation. 
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 An unusual mutation in the arginine vasopressin (AVP) gene, predicting a P26L amino acid 
substitution of the AVP prohormone, is associated with autosomal recessive familial 
neurohypophyseal diabetes insipidus (FNDI). To investigate whether the cellular handling of the 
P26L prohormone differed from that of the Y21H prohormone associated with autosomal 
dominant inheritance of FNDI, the mutations were examined by heterologous expression in cell 
lines. Immunoprecipitation demonstrated retarded processing and secretion of the Y21H 
prohormone, whereas the secretion of the P26L prohormone seemed to be unaffected. Confocal 
laser scanning microscopy showed accumulation of the Y21H prohormone in the endoplasmic 
reticulum, whereas the P26L prohormone and/or processed products were localized in secretory 
granules in the cellular processes. RIA analysis showed reduced amounts of immunoreactive 
Y21H-AVP and P26L-AVP in the cell culture medium. Thus, the recessive mutation does not 
seem to affect the intracellular trafficking but rather the final processing of the prohormone. Our 
results provide an important negative control in support of the hypothesis that autosomal 
dominant inheritance of FNDI is caused by mutations in the AVP gene that alter amino acid 
residues important for folding and/or dimerization of the neurophysin II moiety of the AVP 
prohormone and subsequent transport from the endoplasmic reticulum. 
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 11{beta}-Hydroxysteroid dehydrogenase type 1 (11{beta}-HSD-1) catalyzes the interconversion of 
inactive cortisone to active cortisol. Overexpression of 11{beta}-HSD-1 in murine adipose tissue 
results in glucocorticoid receptor (GR){alpha} overexpression, central obesity, and insulin 
resistance. It is controversial whether 11{beta}-HSD-1 or GR{alpha} expression are increased in 
human adipose tissue in obesity. We studied effects of acquired obesity on 11{beta}-HSD-1 gene 
(real-time PCR) and protein (Western blotting) expression in sc adipose tissue in 17 monozygotic 
twin pairs aged 24-27 yr with a mean intrapair difference in body mass index (BMI) of 3.8 kg/m2 
(range 0.4-10.1 kg/m2). Intrapair correlations were calculated to study effects of acquired obesity 
on 11{beta}-HSD-1 expression. Western blot analysis of adipose tissue homogenates identified 
approximately 50- and approximately 68-kDa proteins specific for 11{beta}-HSD-1. Both structural 
forms correlated positively with 11{beta}-HSD-1 mRNA concentrations. Intrapair differences in 
11{beta}-HSD-1 mRNA, and the 50- and 68-kDa proteins in sc adipose tissue correlated 
positively with those in BMI (kilograms per square meter) (r = 0.78 for 11{beta}-HSD-1 mRNA, P 
= 0.0002; r = 0.87 for the 11{beta}-HSD-1 50-kDa protein, P = 0.0003; and r = 0.62 for the 
11{beta}-HSD-1 68-kDa protein, P = 0.033), total body fat (percent) (r = 0.65, P = 0.005; r = 0.83, 
P = 0.001; and r = 0.69, P = 0.013, respectively) and sc fat (cubed centimeters) (r = 0.66, P = 
0.004; r = 0.94, P = 0.0001; and r = 0.71, P = 0.009, respectively). Furthermore, 11{beta}-HSD-1 
mRNA and 50-kDa protein expression, but not 68-kDa protein expression, correlated positively 
with intrapair differences in intraabdominal fat mass (cubed centimeters) (r = 0.62, P = 0.008; r = 
0.69, P = 0.013; r = 0.48, P = 0.112) and serum fasting insulin concentration (milliunits per liter) (r 
= 0.76, P = 0.0004; r = 0.60, P = 0.037; and r = 0.43, P = 0.160, respectively). Intrapair 
differences in GR{alpha} expression were significantly inversely correlated with those in BMI and 
total and sc fat mass. In conclusion, expression of 11{beta}-HSD-1 in sc adipose tissue is 
increased in human acquired obesity and is closely related to accumulation of sc and 



intraabdominal fat and features of insulin resistance. 
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 Thyroid dysgenesis is the most common cause of congenital hypothyroidism, a relatively frequent 
disease affecting 1 in 3000-4000 newborns. Whereas most cases are sporadic, mutations in 
transcription factors implicated in thyroid development have been shown to cause a minority of 
cases transmitted as monogenic Mendelian diseases. PAX8 is one of these transcription factors, 
and so far, five mutations have been identified in its paired domain in patients with thyroid 
dysgenesis. We have identified a novel mutation of PAX8, in the heterozygous state, in a father 
and his two children both presenting with congenital hypothyroidism associated with an in-place 
thyroid of normal size at birth. In addition, one of the affected siblings displayed unilateral kidney 
agenesis. The mutation substitutes a highly conserved serine in position 54 of the DNA-binding 
domain of the protein (S54G mutation) by a glycine. Functional analyses of the mutant protein 
(PAX8-S54G) demonstrated that it is unable to bind a specific cis-element of the thyroperoxidase 
gene promoter in EMSAs and that it has almost completely lost the ability to act in synergy with 
Titf1 to transactivate transcription from the thyroglobulin promoter/enhancer. These results 
indicate that loss of function mutations of the PAX8 gene may cause congenital hypothyroidism in 
the absence of thyroid hypoplasia. 
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 Obesity in humans is associated with lipid accumulation in skeletal muscle, insulin and leptin 
resistance, and type 2 diabetes. AMP-activated protein kinase (AMPK) is an important regulator 
of fatty acid (FA) metabolism in skeletal muscle. To address the hypothesis that lipid 
accumulation in skeletal muscle of obese subjects may be due to down-regulation of AMPK, we 
measured mRNA and protein levels of AMPK isoforms, AMPK{alpha}1 and -{alpha}2 activity, 
AMPK kinase activity, acetyl-coenzyme A carboxylase (ACC{beta}) expression and 
phosphorylation, and FA metabolism in biopsies of rectus abdominus muscle from lean and 
obese women. We also examined the effect of 5-aminoimidazole-4-carboxamide riboside 
(AICAR) on AMPK activity and the effects of AICAR and leptin on FA metabolism. Skeletal 
muscle of obese subjects had increased total FA uptake and triglyceride esterification, and leptin 
failed to stimulate FA oxidation. However, AMPK mRNA and protein expression, AMPK{alpha}1 
and -{alpha}2 activities, AMPK kinase activity, ACC{beta} phosphorylation, and FA oxidation were 
similar in lean and obese subjects. Moreover, AICAR increased AMPK{alpha}2 activity, 
ACC{beta} phosphorylation, and palmitate oxidation to a similar degree in muscle from lean and 
obese subjects. We conclude that the abnormal lipid metabolism and leptin resistance of skeletal 
muscle of obese subjects is not due to down-regulation of AMPK. In addition, the similar 
stimulation by AICAR of AMPK in skeletal muscle of lean and obese subjects suggests that direct 
pharmacological activation of AMPK may be a therapeutic approach for stimulating FA oxidation 
in the treatment of human obesity. 
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