
Patient Profile

Modesta Solorzano
Gestational Diabetes Study Focuses on Hispanic Women

Modesta Solorzano was nearly eight months pregnant 

with her third child when she was recruited for the 

Gestational Diabetes Mellitus (GDM) Cohort Study.  

This NIDDK-supported observational study is focused 

on relatively young Hispanic women who have had 

gestational, or pregnancy-related, diabetes.  The 

study is helping to identify potential causes of type 2 

diabetes in these women, who are at greatly increased 

risk for the disease because of their history of 

gestational diabetes.

At the time she entered the study in 1994, Modesta, 

like all the original GDM Cohort Study participants, 

had been diagnosed with GDM.  This means that, 

during her pregnancy, she showed higher than normal 

levels of glucose (sugar) in her blood after drinking a 

special high-sugar test drink.  Fourteen years later, at 

age 52, Modesta continues to manifest slightly higher 

than normal glucose levels when tested, such that she 

is considered to have “pre-diabetes.”  However, aided 

by the study’s emphasis on providing information on 

exercise and healthy diet to participants, she remains 

free of type 2 diabetes.  Also free of diabetes is her 

son, Anthony, who she proudly says is a “very healthy 

boy” and straight-A student in school.

About Gestational Diabetes Mellitus (GDM)

GDM is a form of diabetes that is first detected 

during pregnancy.  Like other forms of diabetes, it 

is characterized by high blood glucose levels and 

can have serious consequences.  Left untreated 

or uncontrolled, gestational diabetes can result in 

babies being born very large and with extra fat, which 

can make delivery difficult and more dangerous for 

both mother and child.  It also can lead to babies 

with breathing problems and low blood glucose right 

after birth.  Moreover, some studies show that when 

these babies reach adolescence, they have higher 

glucose and blood pressure levels and are more likely 

to be obese than children of women who never had 

gestational diabetes. 

GDM affects about seven percent of all 
pregnancies in the United States and occurs more 
frequently among African American, Hispanic/
Latina, and American Indian and Alaska Native 
women, as well as obese women and women with 
a family history of diabetes.  Recent studies also 
suggest that many or most women diagnosed with 
GDM already have higher than normal (although 
not yet diabetic) blood glucose levels before 
pregnancy, but simply are not tested for this health 
problem until they become pregnant. 

The good news for most women with GDM is that 

only about 10 percent of them will still have diabetes 

shortly after their baby is born.  The down side is that 

20 to 50 percent of them will develop diabetes outside 

of pregnancy sometime in their life, usually within the 

next 10 years.  Also, they are very likely to have GDM 

during subsequent pregnancies.  

Modesta Solorzano
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GDM affects about seven percent of all pregnancies in 

the United States and occurs more frequently among 

African American, Hispanic/Latina, and American 

Indian and Alaska Native women, as well as obese 

women and women with a family history of diabetes.  

Recent studies also suggest that many or most 

women diagnosed with GDM already have higher 

than normal (although not yet diabetic) blood glucose 

levels before pregnancy, but simply are not tested for 

this health problem until they become pregnant.   

Modesta Solorzano came to the United States from 

El Salvador in 1976.  Her family has a long history of 

type 2 diabetes.  Her father died at age 84 of a stroke 

related to type 2 diabetes.  In addition, Modesta’s 

85-year-old mother suffers from the disease, as do 

four of her six sisters.  

Often, women with gestational diabetes have no 

symptoms.  They also may not know about the 

link between GDM and the development of type 2 

diabetes.  Modesta, for example, says that she was 

unaware of her elevated risk for type 2 diabetes before 

entering the GDM Cohort Study.  

GDM Cohort Study 

Specifically targeted to Hispanic women, the 

University of Southern California (USC) GDM Cohort 

Study began in 1993.  Conducted by a team of 

researchers led by Dr. Tom Buchanan, it is an obser-

vational rather than interventional study—that is, no 

treatment is involved.  During its first several years, 

the study focused on potential physiological and 

hormonal factors or problems present in women with 

GDM that may predict development of type 2 diabetes 

post-pregnancy.  To help identify these factors, the 

researchers gathered a variety of metabolic and other 

information from participants.  Upon enrollment in the 

study, women with GDM had three metabolic tests.  

These tests provided baseline information about 

factors important in the development of diabetes, 

such as insulin resistance.  Within 6 months after 

delivery, the participants began a series of regular 

follow-up visits.  Every 15 months, participants had 

their blood glucose checked, underwent metabolic 

tests, were given a thorough physical examination, 

and were asked to fill out a questionnaire related 

to diet and exercise.  They also routinely received 

advice on diet and exercise that could help them take 

steps to improve their health and delay or prevent 

diabetes.  These visits have continued into the current, 

long-term follow up phase of the study.  From the 

beginning, participants have been followed by study 

investigators until they develop blood sugar levels 

high enough to require clinical intervention.  Women 

have been followed for as long as 12 to 14 years after 

their GDM pregnancy.

Fortunately for Modesta, her blood sugar has remained 

at levels that are relatively easy for her to control 

through diet and exercise.  “I walk a lot,” says Modesta, 

“and I no longer eat a lot of greasy foods.”  Instead, 

she has purchased kitchen utensils that enable her 

to steam vegetables and other foods, and she has 

reduced her intake of candy and other sweets.  “I’ve 

lost 12 pounds since being in the study,” she says. 

Modesta is the mother of three children.  Her first child 

was born in El Salvador 32 years ago.  Modesta does 

not recall having been checked for high glucose levels 

during that pregnancy.  Her second child was born 

in California 28 years ago.  Modesta did not develop 

GDM as a result of the pregnancy.  During her third 

and final pregnancy, however, Modesta manifested 

higher than normal glucose levels during a test, and 

she was therefore recruited to take part in the GDM 

Cohort Study.  She decided to participate in the study 

because, “I was told that it would help me control my 

glucose levels and possibly help prevent me from 

getting type 2 diabetes in the future,” she says. 

Shortly after enrolling, Modesta gave birth to her 

third child, Anthony, delivered by Caesarian section.  

Like many babies of mothers with GDM, Anthony 

was heavier than normal at time of delivery, weighing 

just over 9 pounds, but otherwise very healthy.  
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Today, at nearly 14 years of age, Anthony remains 

free of type 2 diabetes even though he is at higher 

risk for the disease because Modesta experienced 

GDM during the pregnancy.  Modesta makes sure he 

exercises and eats properly.  As a result, Anthony 

recently lost 15 pounds, going from 140 to 125 

pounds.  He’s a straight-A student, is taking part in 

his 7th grade decathlon, and has been selected to 

take special college preparatory classes.  “We are 

very proud of him,” says Modesta.

  

As for the study, Modesta says that she was very 

happy to be a part of it, was treated very well by 

the USC study team and learned a lot about her 

body.  For example, she says that she now knows 

that losing five to seven percent of her normal 

body weight—even if it means being above ideal 

weight—is enough to reduce her chances of getting 

type 2 diabetes.  She also learned that she needs 

to continue to be tested for type 2 diabetes every 

1 to 2 years, to help prevent complications—such 

as heart disease later in life—that could result from 

progression to type 2 diabetes. 

The NIDDK-sponsored GDM Cohort Study ultimately 

achieved its initial goal of identifying metabolic 

factors or problems present in Hispanic women 

during and after a GDM pregnancy that may predict 

future development of type 2 diabetes.  The study 

team has found that a key predictor of later type 2 

diabetes in these women is whether their pancreatic 

beta cells have difficulty secreting enough insulin 

to compensate for increased insulin resistance 

during pregnancy.  Importantly, data from this study 

helped to form the basis for a separate set of studies 

that have tested interventions to prevent type 2 

diabetes in Hispanic women with recent GDM, using 

medications that can increase sensitivity to insulin 

and thus reduce stress on the insulin-producing beta 

cells.  Now in a long-term follow-up phase, the GDM 

Cohort Study is contributing to a better under-

standing of the chain of events leading to type 2 

diabetes in these women who, as a group, are at very 

high disease risk.  This information could also help in 

designing strategies to identify those individuals at 

highest risk and reduce their likelihood of developing 

type 2 diabetes. 

“It would be better for members of the Hispanic 
community if they got more involved in these 
sorts of programs so that they could learn more 
about their health,” Modesta says.  

Modesta says she knows lots of Hispanic women 

with type 2 diabetes, and has talked about the 

study to many of her friends.  “It would be better 

for members of the Hispanic community if they got 

more involved in these sorts of programs so that they 

could learn more about their health,” Modesta says.  

She adds that studies such as the GDM Cohort 

Study would “help more Hispanic women take better 

care of themselves, especially during pregnancy.”

Modesta plans to stay in the follow-up portion of the 

GDM Cohort Study for as long as possible.  If there 

were another study, she’d like to be involved in it, as 

well.  “It’s been very helpful to me and my family,” 

she says. 

For health information on diabetes, please visit: 

http://diabetes.niddk.nih.gov/
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Modesta Solórzano
Estudio de Diabetes Gestacional Centrado en las Mujeres Hispanas

Modesta Solórzano estaba casi en el octavo mes 

de su tercer embarazo cuando se incorporó al 

estudio de cohortes sobre la diabetes gestacional.  

Este estudio de observación está respaldado por el 

Instituto Nacional de la Diabetes y las Enfermedades 

Digestivas y del Riñón (NIDDK, por su sigla en inglés) 

y se centra en mujeres hispanas relativamente 

jóvenes que han tenido diabetes gestacional, que es 

la diabetes relacionada con el embarazo.  El estudio 

está ayudando a identificar las posibles causas de 

diabetes de tipo 2 en estas mujeres, que corren un 

riesgo mucho mayor de sufrir la enfermedad debido 

a sus antecedentes de diabetes gestacional.

Al igual que todas las participantes originales del 

estudio de cohortes sobre la diabetes gestacional, 

a Modesta ya le habían diagnosticado diabetes 

gestacional cuando ingresó en el estudio en 1994.  

Esto significa que durante su embarazo tuvo 

concentraciones de glucosa (azúcar) en la sangre 

más altas que las normales.  Esto se descubrió  

después de una prueba donde tomó una bebida 

especial con alto contenido de azúcar.  Catorce años 

más tarde, a los 52 años de edad, Modesta sigue 

teniendo concentraciones de glucosa más altas que 

las normales cuando se le hacen esta prueba, por 

lo que se considera que tiene “prediabetes.”  Sin 

embargo, gracias al énfasis que hace el estudio en 

proporcionar a las participantes información sobre 

el ejercicio y la alimentación saludable, ella aún no 

ha desarrollado diabetes de tipo 2.  Su hijo Anthony 

tampoco tiene diabetes y Modesta dice con orgullo 

que “es un chico muy sano” y muy buen estudiante.

Diabetes Gestacional

La diabetes gestacional es una forma de diabetes que 

se detecta por primera vez durante el embarazo.  

En los Estados Unidos la diabetes gestacional 
afecta a cerca del siete por ciento de todos los 
embarazos y ocurre con más frecuencia entre las 
mujeres afroamericanas, hispanas, indígenas 
americanas y mujeres nativas de Alaska, así 
como en mujeres obesas y en mujeres con 
antecedentes familiares de diabetes.  Estudios 
recientes también indican que muchas o la 
mayoría de las mujeres con diagnóstico de 
diabetes gestacional ya tienen concentraciones 
de glucosa en la sangre más altas que las 
normales antes del embarazo (aunque todavía 
no sean diabéticas), sino que simplemente no 
se habían hecho pruebas para este problema de 
salud hasta que quedaron embarazadas.

Al igual que otras formas de diabetes, se caracteriza 

por concentraciones altas de glucosa en la sangre 

y puede tener consecuencias graves.  Si no se trata 

o no se controla, la mujer con diabetes gestacional 

puede tener un bebé muy grande y con exceso de 

grasa, lo cual puede dificultar el parto y hacer que 

Modesta Solórzano
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sea más peligroso tanto para la madre como para 

el hijo.  Además, los bebés pueden tener problemas 

respiratorios y concentraciones bajas de glucosa en 

la sangre inmediatamente después de nacer.  Por 

otra parte, algunos estudios demuestran que cuando 

estos bebés llegan a la adolescencia tienen concen-

traciones más altas de glucosa y tensión arterial más 

elevada, y son más propensos a la obesidad que los 

niños de las mujeres que nunca tuvieron diabetes 

gestacional.

Lo bueno es que sólo un 10 por ciento de las 

mujeres con diabetes gestacional seguirá teniendo 

diabetes poco después del parto.  Lo malo es que 

entre un 20 y un 50 por ciento de ellas desarrollará 

diabetes en algún momento de la vida cuando no 

estén embarazadas, por lo general en los diez años 

siguientes.  Además, es muy probable que también 

tengan diabetes gestacional en los embarazos 

siguientes.

En los Estados Unidos la diabetes gestacional afecta 

a cerca del siete por ciento de todos los embarazos 

y ocurre con más frecuencia entre las mujeres 

afroamericanas, hispanas, indígenas americanas 

y mujeres nativas de Alaska, así como en mujeres 

obesas y en mujeres con antecedentes familiares de 

diabetes.  Estudios recientes también indican que 

muchas o la mayoría de las mujeres con diagnóstico 

de diabetes gestacional ya tienen concentraciones de 

glucosa en la sangre más altas que las normales antes 

del embarazo (aunque todavía no sean diabéticas), 

sino que simplemente no se habían hecho pruebas 

para este problema de salud hasta que quedaron 

embarazadas.

Modesta Solórzano llegó a los Estados Unidos prove-

niente de El Salvador en 1976 y tiene antecedentes 

familiares de diabetes de tipo 2.  Su padre murió a los 

84 años de edad por un derrame cerebral relacionado 

con la diabetes de tipo 2.  Además, la madre de 

Modesta, que tiene 85 años de edad, es diabética.  

También son diabéticas cuatro de sus seis hermanas.

A menudo las mujeres con diabetes gestacional no 

tienen síntomas.  Muchas de ellas no saben de la 

relación que existe entre la diabetes gestacional y 

la diabetes de tipo 2.  Modesta, por ejemplo, dice 

que antes de ingresar al estudio de cohortes sobre 

la diabetes gestacional no sabía que corría un riesgo 

alto de sufrir diabetes de tipo 2.

Estudio de Cohortes sobre la Diabetes Gestacional

La Universidad de Sur de California (USC) estudio 

de cohortes sobre la diabetes gestacional, dirigido 

específicamente a mujeres hispanas, comenzó en 

1993.  Conducida por un equipo de investigadores 

liderado por el Dr. Tom Buchanan es un estudio de 

observación más que de intervención; es decir, no 

se da ningún tratamiento.  Durante los primeros 

años, el estudio se centró en los posibles factores 

fisiológicos y hormonales o en los problemas 

presentes en mujeres con diabetes gestacional 

que pueden predecir la aparición de la diabetes 

de tipo 2 después del embarazo.  Para identificar 

esos factores los investigadores reunieron muchos 

datos, tanto metabólicos como de otro tipo, a partir 

de las participantes.  Al ingresar al estudio, se les 

hicieron tres pruebas metabólicas a las mujeres con 

diabetes gestacional.  Estas pruebas proporcionaron 

información inicial sobre factores importantes en la 

aparición de la diabetes, tales como la resistencia a 

la insulina.  Las participantes comenzaron una serie 

de consultas periódicas de seguimiento dentro de los 

seis meses siguientes al parto.  Cada 15 meses se les 

determinó la concentración de glucosa en la sangre, 

se les hicieron pruebas metabólicas, se les hizo una 

exploración física completa y se les pidió que llenaran 

un cuestionario relacionado con la alimentación 

y el ejercicio.  Además, periódicamente se les dio 

consejos sobre la alimentación y el ejercicio, de modo 

que pudieran tomar medidas para mejorar su salud 

y así retrasar o prevenir la diabetes.  Estas consultas 

han continuado hasta la fase actual del estudio de 

seguimiento a largo plazo.  Desde el comienzo, a 

las participantes se les ha hecho seguimiento por 

investigadores del estudio hasta que presentan 
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concentraciones de azúcar en la sangre lo suficiente-

mente altas como para requerir intervención médica.  

A algunas mujeres se les ha hecho seguimiento hasta 

12 a 14 años después de la diabetes gestacional.

Afortunadamente para Modesta, su azúcar en la 

sangre se ha mantenido en concentraciones que 

para ella son relativamente fáciles de controlar con 

la alimentación y el ejercicio.  “Camino mucho,” 

dice Modesta, “y ya no como muchos alimentos 

grasosos.”  En vez de ello, ha comprado utensilios de 

cocina que le permiten cocinar al vapor las verduras 

y otros alimentos, y ha dejado de comer tantos 

caramelos y otros dulces.  Dice que ha bajado 12 

libras desde que entró al estudio.

Modesta tiene tres hijos.  Tuvo el primero en El 

Salvador hace 32 años y no recuerda que durante 

el embarazo le hubieran hecho pruebas de sangre 

para saber si tenía la glucosa alta.  Su segundo 

hijo nació en California hace 28 años y Modesta no 

tuvo diabetes gestacional como resultado de ese 

embarazo.  Sin embargo, durante su tercer y último 

embarazo, Modesta tuvo concentraciones de glucosa 

en la sangre más altas que las normales durante una 

prueba y por eso la invitaron a participar en el estudio 

de cohortes sobre la diabetes gestacional.  Dice que 

decidió participar en el estudio, porque “me dijeron 

que me ayudaría a controlar las concentraciones 

de glucosa y que tal vez me ayudaría a prevenir la 

diabetes de tipo 2 en el futuro.”

Poco después de ingresar en el estudio tuvo a 

su tercer hijo, Anthony, por cesárea.  Al igual que 

muchos bebés de madres con diabetes gestacional, 

Anthony pesó más de lo normal—un poco más de 9 

libras—en el momento del parto, pero aparte de eso 

era muy sano.  Actualmente Anthony tiene casi 14 

años de edad y no tiene diabetes de tipo 2, aunque 

corre un riesgo mayor de sufrir esta enfermedad 

porque Modesta tuvo diabetes gestacional durante 

el embarazo.  Modesta se asegura de que él haga 

ejercicio y coma bien.  Como resultado, hace poco 

Anthony también bajó 15 libras: pesaba 140 libras y 

ahora pesa 125 libras.  Es un estudiante sobresaliente 

de séptimo grado, está participando en el decatlón 

de su curso y ha sido seleccionado para tomar clases 

preparatorias especiales para entrar a la universidad.  

“Estamos muy orgullosos de él,” dice Modesta.

En cuanto al estudio, Modesta dice que estaba 

muy contenta de participar, que el equipo de USC 

la trataron muy bien y que aprendió mucho sobre 

su cuerpo.  Dice, por ejemplo, que ahora sabe que 

bajar entre un cinco y un siete por ciento de su peso 

normal—incluso si esto significa estar por arriba del 

peso ideal—es suficiente para reducir sus probabi-

lidades de presentar diabetes de tipo 2.  También 

aprendió que necesita seguir haciéndose pruebas 

para la diabetes de tipo 2 cada año o cada dos años 

con el fin de prevenir complicaciones en el futuro (por 

ejemplo, enfermedades del corazón) que podrían 

presentarse a causa de la progresión a diabetes de 

tipo 2.

Modesta dice que “sería mejor para los 
miembros de la comunidad hispana si partici-
paran más en este tipo de programas para que 
pudieran aprender más sobre su salud.”

El estudio de cohortes sobre la diabetes gestacional 

patrocinado por el NIDDK finalmente logró su 

objetivo inicial de identificar los factores o problemas 

metabólicos presentes en las mujeres hispanas durante 

y después de un embarazo con diabetes gestacional 

que pueden predecir la aparición de diabetes de 

tipo 2.  El equipo del estudio descubrió en el estudio 

que un factor pronóstico de la aparición futura de 

diabetes de tipo 2 en estas mujeres es si las células 

beta del páncreas no pueden secretar suficiente 

insulina para compensar el aumento de resistencia a 

la insulina durante el embarazo.  Es importante anotar 

que los datos de este estudio sirvieron de base para 

un conjunto distinto de estudios que han evaluado 
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intervenciones para prevenir la diabetes de tipo 2 en 

mujeres hispanas con diabetes gestacional reciente, 

utilizando medicamentos que pueden aumentar la 

sensibilidad a la insulina y así reducir el estrés sobre 

las células beta productoras de insulina.  El estudio de 

cohortes sobre la diabetes gestacional, que ahora se 

encuentra en una etapa de seguimiento a largo plazo, 

está contribuyendo a que se entienda mejor la cadena 

de acontecimientos que causan la diabetes de tipo 2 

en estas mujeres que, como grupo, corren un riesgo 

muy alto de sufrir la enfermedad.  Esta información 

también podría servir para diseñar estrategias con el fin 

de identificar a las personas que corren el mayor riesgo 

y reducir sus probabilidades de presentar diabetes de 

tipo 2.

Modesta dice que conoce a muchas mujeres hispanas 

con diabetes de tipo 2 y que ha hablado del estudio 

con muchos de sus amigos.  También dice que “sería 

mejor para los miembros de la comunidad hispana 

si participaran más en este tipo de programas para 

que pudieran aprender más sobre su salud.”  Agrega 

que estudios tales como el estudio de cohortes sobre 

la diabetes gestacional “ayudarían a más mujeres 

hispanas a cuidarse mejor, especialmente durante el 

embarazo.”

Modesta piensa permanecer el mayor tiempo posible 

en la parte de seguimiento del estudio de cohortes.  

Si hubiera otro estudio, también le gustaría participar.  

Dice que “ha sido muy útil para mí y para mi familia.”

Para más información acerca de diabetes, vea: 

www.diabetes-espanol.niddk.nih.gov
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expanded  the  pool  of  organs  available,  but  may  present 
additional  complications  not  experienced  when  using 
organs  from  deceased  donors.   These  complications 
could  make  the  procedure  riskier  for  patients  with 
advanced  liver  disease,  such  as  those  individuals 
with  chronic  hepatitis  C.   Ongoing  follow-up  of 
patients  at  nine  U.S.  liver  transplant  centers  in  the 
NIDDK-sponsored  Adult-to-Adult  Living  Donor 
Liver  Transplantation  Cohort  Study  (A2ALL)  recently 
provided  important  information  to  guide  the  use  of  this 
procedure  in  patients  with  hepatitis  C.   By  tracking 
outcomes  for  about  3  years  after  the  transplant,  the 
researchers  uncovered  key  factors  that  contributed  to 
success  of  the  transplants  in  patients  receiving  organs 
from  living  or  deceased  donors.   Chief  among  these 
factors  was  the  level  of  experience  of  the  transplant 
center  in  performing  the  more  novel  living  donor 
procedure.   Once  a  transplant  center  was  sufficiently 
experienced  in  performing  living  donor  liver  trans-
plants,  the  procedure  outcome  was  as  successful  as  one 
using  a  deceased  donor  organ  in  patients  with  hepatitis 
C.   Based  on  this  research,  patients  with  hepatitis 
C  needing  a  liver  transplant  should  have  equally 
successful  outcomes  with  organs  from  either  a  living 
donor  or  a  deceased  donor,  provided  the  transplant 
center  staff  are  proficient  at  both  procedures.   This 
flexibility  greatly  increases  the  chances  that  these 
patients  will  receive  a  potentially  life-saving  transplant. 

Terrault  NA,  Shiffman  ML,  Lok  ASF,  Saab  S,  Tong  L,  Brown 

RS  Jr,  Everson  GT,  Reddy  KR,  Fair  JH,  Kulik  LM,  Pruett  TL, 

Seeff  LB,  and  the  A2ALL  Study  Group:  Outcomes  in  Hepatitis  C 

virus-infected  recipients  of  living  donor  vs.  deceased  donor  liver 

transplantation.  Liver  Transpl  13:  122-129,  2007. 

INHERITED DISEASES 

Copper Availability and Menkes Disease: 
Researchers have delineated a role for copper in 
nerve cell activation and early central nervous system 
development. Copper is an essential nutrient in the diet 
that is rapidly absorbed by the stomach and intestine 
into the circulation and transported to the liver. As a 
critical component of many enzymes, it plays a key 
role in cellular respiration, iron oxidation, antioxidant 
defense, connective tissue formation, and the formation 
of nerve-conduction factors. The liver is the primary 
site of copper storage, and normal body levels can be 

reduced if copper transport is impaired, or if clinical 
conditions are present that cause malabsorption. The 
maintenance of appropriate levels of copper is critical 
for brain function, as well as for the development and 
activity of the nervous system. Clinical and experi-
mental studies show that copper deficiency during 
pregnancy leads to neurologic problems and abnormal 
organ development in offspring. 

Mutations in the gene encoding a copper-transporting 
enzyme known as atp7a result in Menkes disease, an 
X-linked, neurodegenerative disorder that can cause 
seizures, failure-to-thrive, and, ultimately, death. 
Normally, atp7a helps to maintain sufficient copper 
levels inside cells, such that the presence of a mutated 
atp7a gene limits copper availability. Previous clinical 
studies of patients with Menkes disease have shown 
points of contained degeneration of the gray matter of 
the cerebral cortex, and neuronal loss most pronounced 
in two specific areas of the brain—the hippocampus 
and cerebellum. 

To uncover the specific mechanism by which copper 
availability affects neuronal activation, researchers 
over-stimulated the N-methyl-D-aspartate (NMDA) 
receptor on neurons in the presence or absence of a 
compound that binds available copper. The overstimu-
lation of neurons—also known as excitotoxicity—is a 
pathological process by which the cells are damaged 
and killed. The experiments showed that a lack of 
available copper causes increased NMDA receptor-
mediated excitotoxic cell death, suggesting that copper 
specifically protects against this type of neuronal death. 
Furthermore, neurons obtained from a mouse model 
of Menkes disease, in which the copper-transporting 
enzyme is synthesized but not functional, revealed an 
increased sensitivity to excitotoxicity. The increased 
sensitivity to excitotoxicity was prevented by addition 
of copper. Thus, these results suggest a functional 
interaction between NMDA receptor activity and 
copper availability that could form the basis of a 
potential treatment for Menkes disease. 

To further elucidate copper-related mechanisms for 
defects in Menkes disease, researchers performed a 
genetic screen in a zebrafish model in order to inves-
tigate the role of copper in notochord formation, which 
is similar to early spinal development in humans. 
Using a genetic screen for embryos exhibiting traits 
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of  copper  deficiency,  the  scientists  also  discovered  a 
mutation  in  the  zebrafish  gene  atp7a.   This  zebrafish 
model  of  Menkes  disease  should  allow  characterization 
of  the  development  of  abnormalities  associated  with 
this  disorder,  and  allow  high-throughput  screens 
for  clinically  relevant  reagents  that  restore  copper-
dependent  enzyme  activity  in  spite  of  atp7a  mutations.  
Furthermore,  excitotoxic  neuronal  death  from  low 
oxygen  levels  or  blood  flow  causes  significant 
neonatal  morbidity  and  mortality,  and  these  studies 
offer  possible  therapeutic  approaches  to  this  problem 
through  manipulation  of  copper  availability.   Taken 
together,  these  studies  underscore  the  importance  of 
copper  availability  in  the  body  for  ensuring  healthy 
organ  development  and  preventing  life-threatening 
disease. 

Schlief  ML,  West  T,  Craig  AM,  Holtzman  DM,  and  Gitlin  JD: 

Role  of  the  Menkes  copper-transporting  ATPase  in  NMDA  

receptor-mediated  neuronal  toxicity.  Proc  Natl  Acad  Sci  USA  

103:  14919-14924,  2006. 

Mendelsohn  BA,  Yin  C,  Johnson  SL,  Wilm  TP,  Solnica-Krezel 


L,  and  Gitlin  JD:  Atp7a  determines  a  hierarchy  of  copper 


metabolism  essential  for  notochord  development.  Cell  Metab  4: 


155-162,  2006.
 

Molecular Link to Autoimmunity in 
Wiskott-Aldrich Syndrome: Recent findings 
enhance understanding of the roles of a key protein and 
a specific population of immune cells in causing the 
autoimmune disease associated with Wiskott-Aldrich 
Syndrome (WAS). This syndrome is an inherited 
disorder of the immune system that is characterized 
by recurrent infections, bleeding due to low platelet 
numbers, and eczema. Many patients with WAS also 
have one or more immune system-related conditions, 
such as intestinal inflammation, arthritis, or vasculitis. 
However, a paradox exists in which WAS patients 
display both immune deficiency (inability to fight 
off infection) and autoimmunity (inappropriate up-
regulated reactivity of immune system to “self”). WAS 
is caused by a mutation in the gene coding for the WAS 
protein. This mutated protein impairs the immune 
cells’ ability to transmit signals from receptors on the 
cell surface to the cytoskeleton. More than 200 unique 
mutations have been characterized in the WAS gene. 
Patients with the more severe manifestations have 

mutations in the WAS gene that result in loss of protein 
production. Until recently, most studies have focused 
on understanding the defects in activation of T cells 
(a specific type of immune system cell) caused by 
impairment of WAS protein. Now NIDDK-supported 
scientists have identified a specific population of T 
cells that are negatively affected in the absence of WAS 
protein. This population of T cells—called regulatory 
T cells—functions to prevent other immune cells 
from attacking the body’s own tissues. The scientists 
undertook investigations in both humans and mice. 
Their studies of a WAS patient whose WAS mutation 
spontaneously reverted to a functional form offer 
new insight into this protein’s effect on the stability 
of regulatory T cells. Previously, this patient had a 
mutation in the WAS gene that resulted in the absence 
of WAS protein production with a clinical picture of 
lifelong, recurrent episodes of autoimmune hemolytic 
anemia. The revertant is predicted to restore the normal 
protein amino acid sequence and normal WAS protein 
expression. Indeed, after the mutation reverted to a 
functional form, the patient exhibited an improved 
clinical picture with a striking increase in regulatory T 
cells expressing WAS protein. WAS protein-deficient 
mice were found to develop high levels of self-reactive 
molecules (autoantibodies) and autoimmune disease. 
To gain further insight into WAS, the researchers 
studied mice in which the WAS gene had been deleted. 
While WAS protein-deficient mice produced normal 
levels of regulatory T cells in the thymus, there was 
a preferential loss of regulatory T cells within the 
overall peripheral T cell pool. These findings indicate 
that regulatory T cells deficient in WAS protein do 
not proliferate or survive as well as normal cells with 
a functional WAS protein. These studies provide 
important information regarding how the WAS protein 
sustains regulatory T cells, and how alterations in 
these key factors contribute to the autoimmune disease 
experienced by patients with WAS. This research 
further contributes to our overall understanding of the 
role of the regulatory T cell in preventing autoimmune 
disease. 

Humblet-Baron S, Sather B, Anover S, Becker-Herman S, 

Kasprowicz DJ, Khim S, Nguyen T, Hudkins-Loya K, Alpers CE, 

Ziegler SF, Ochs H, Torgerson T, Campbell DJ, and Rawlings 

DJ: Wiskott-Aldrich syndrome protein is required for regulatory 

T cell homeostasis. J Clin Invest 117: 407-418, 2007. 
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BARRETT’S  ESOPHAGUS  RISK  FACTORS 

Elucidating Risk Factors for Barrett’s Esophagus: 
Scientists report that extra abdominal fat may be a risk 
factor for Barrett’s esophagus. Barrett’s esophagus 
is a precancerous condition where the cells lining the 
esophagus change in shape and organization. Short 
of surgical removal of the esophagus, there is no 
effective cure for the condition. Known risk factors for 
Barrett’s esophagus include being male, Caucasian, or 
over the age of 40. Individuals with gastroesophageal 
reflux disease (GERD), in which stomach acid flows 
backward into the esophagus, also are at increased 
risk of developing Barrett’s esophagus. In turn, the 
condition puts patients at greater risk of developing 
esophageal adenocarcinoma, which is rapidly 
increasing in the United States. Therefore, research to 
further understanding of the risk factors for Barrett’s 
esophagus may yield information that also would 
provide insight into the development of esophageal 
adenocarcinoma. 

Scientists recently examined the association between 
obesity and abdominal girth and the occurrence of 
Barrett’s esophagus and GERD. Obesity is thought 
to be a risk factor for GERD, and extra abdominal fat 
could directly promote acid reflux by placing added 
pressure on the stomach. Obesity was determined 
using body mass index (BMI), a measure that takes 
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both  height  and  weight  into  account,  and  abdominal 
girth  was  measured  simply  as  waist  size.   In  this 
study,  while  there  was  no  association  of  BMI  with 
Barrett’s  esophagus,  larger  abdominal  circumference 
was  moderately  associated  with  the  condition.   The 
association  was  strongest  in  individuals  with  no  GERD 
symptoms.   When  GERD  symptoms  were  included 
in  the  analysis,  the  association  between  abdominal 
girth  and  Barrett’s  esophagus  was  decreased,  which 
was  expected  as  GERD  symptoms  may  partly  mediate 
the  effect  of  abdominal  girth  in  the  development  of 
Barrett’s  esophagus.   These  data  suggest  that  larger 
abdominal  girth  may  be  a  risk  factor  for  both  GERD 
and  Barrett’s  esophagus.   Although  the  mechanism 
by  which  extra  abdominal  fat  raises  the  risk  of  these 
conditions  is  unknown,  it  could  act  by  increasing 
pressure  on  the  stomach  and  contributing  to  GERD 
symptoms  through  effects  on  gastrointestinal  mobility.  
The  results  of  this  research  suggest  that  larger 
abdominal  circumference,  but  not  overall  obesity,  is 
a  risk  factor  for  Barrett’s  esophagus.   Based  on  these 
findings,  reduction  of  waist  size  may  be  advisable  for 
patients  at  high  risk  of  developing  this  condition  or 
subsequent  esophageal  carcinoma. 

Corley  DA,  Kubo  A,  Levin  TR,  Block  G,  Habel  L,  Zhao  W, 

Leighton  P,  Quesenberry  C,  Rumore  GJ,  and  Buffler  PA: 

Abdominal  obesity  and  body  mass  index  as  risk  factors  for 

Barrett’s  esophagus.  Gastroenterology  133:  34-41,  2007. 



 

 

 

 

 

 

 

 

       

      

     

         

       

         

       

       

        

       

       

       

        

       

        

       

    

    

National Commission on Digestive Diseases
	

Diseases of the digestive system span a wide range of 

conditions—from functional gastrointestinal and motility 

disorders, inflammatory bowel disease, and celiac disease, 

to liver and gallbladder diseases, to pancreatic diseases 

and GI cancers. Collectively, these diseases represent an 

enormous public health burden. A strong commitment 

to advancing research is required to combat digestive 

diseases. 

Since its establishment by the NIH Director, Dr. Elias 

Zerhouni, in 2005, the National Commission on Digestive 

Diseases has made substantial progress toward its goal 

to improve the health of the nation through advancing 

digestive diseases research. The Commission is 

responsive to the mutual interest in this research area 

shared by the Congress, the NIH, and the research 

community. Within the NIH, the NIDDK is providing 

leadership and support for the Commission. 

As part of its charge, the Commission is assessing the 

state-of-the-science in digestive diseases and the related 

NIH research portfolio, in order to identify research 

challenges and opportunities for inclusion in its long-range 

research plan for digestive diseases. The Commission’s 

efforts benefit from the diverse expertise of its members, 

who represent the academic and medical research and 

practice communities, the patient advocacy community, 

and the NIH and other Federal health agencies. In 2006, 

the Commission initiated a research planning process 

through two public meetings held near the NIH and by 

engaging in activities such as: (1) defining the topic areas 

within digestive diseases research that comprise the 

research plan, (2) assigning Commission members to chair 

topical Working Groups, (3) conducting an open call for 

additional experts to serve as Working Group members, 

and (4) laying the foundation for the Working Groups’ 

deliberations by teleconference to identify research goals 

and other recommendations. Dr. Zerhouni addressed the 

Commission members at their November 2006 meeting to 

express his support and appreciation for their efforts. 

During the Commission’s public meeting in June 2007, 

Working Group chairs presented their Groups’ research 

recommendations for specific digestive diseases, along 

with steps to achieve the proposed goals. The chairs 

then provided the Commission members with content for 

the topic-specific chapters of the research plan. At the 

following meeting in November 2007, in Chicago, Illinois, 

the Commission considered the entire draft research plan 

and invited public comments. A formal public comment 

period held after the November meeting invited additional 

stakeholder input on the draft research plan, which 

was posted on the internet. Following incorporation 

of public input and preparation of the final publication, 

release of the completed research plan is anticipated 

in 2008. The Commission’s 10-year research plan will 

guide the NIH—along with the investigative and lay 

communities—in pursuing important research avenues 

for combating digestive diseases. 

Additional information about the Commission can be 

found on its website: http://NCDD.niddk.nih.gov 
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Functional Dyspepsia Treatment Trial Launched
	

The NIDDK is sponsoring a new clinical trial to explore 

the causes and most effective treatment of a common 

digestive condition known as functional dyspepsia. 

Functional dyspepsia is a type of indigestion for which 

symptoms can include severe stomach pain or great 

discomfort after eating. These symptoms are thought to 

result from abnormal muscular activity in the stomach, 

which may in turn result from abnormal neural activity 

within the stomach or between the brain and the gut. 

Current treatments are limited to food restriction or drugs 

that affect muscular activity in the stomach. 

Now a new clinical trial has been launched to test potential 

therapeutic agents for functional dyspepsia that act on the 

brain and gut. The Functional Dyspepsia Treatment Trial 

(FDTT) will test two FDA-approved drugs—amitriptyline 

and escitalopram. These drugs are traditionally prescribed 

as anti-depressants, but the trial will determine if they 

can also relieve stomach pain or discomfort after meals 

in patients with functional dyspepsia. Additional goals 

of the trial include the discovery of particular genes that 

predict response to these treatments and a determination 

of whether the response is “durable” over the long term, 

even after patients stop taking the drugs for 6 months. 

Recruitment of patients for the trial began in January 

2007 and will continue for 5 years. Patients participating 

in the trial are between the ages of 18 and 75 and have 

not experienced relief from their functional dyspepsia 

symptoms with previous treatments. 

More information about functional dyspepsia and other 

common forms of indigestion is available through the 

National Digestive Diseases Information Clearinghouse at: 

http://digestive.niddk.nih.gov 
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