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Resumen

High-altitude hypoxia causes intrauterine growth restriction and cardiovascular programming.
However, adult humans and animals that have evolved at altitude show certain protection against
the effects of chronic hypoxia. Whether the highland fetus shows similar protection against high
altitude gestation is unclear. We tested the hypothesis that high-altitude fetal sheep have evolved
cardiovascular compensatory mechanisms to withstand chronic hypoxia that are different from
lowland sheep. We studied seven high-altitude (HA; 3600m) and eight low-altitude (LA; 520m)
pregnant sheep at approximate to 90% gestation. Pregnant ewes and fetuses were instrumented
for cardiovascular investigation. A three-period experimental protocol was performed in vivo: 30min
of basal, 1h of acute superimposed hypoxia (approximate to 10% O-2) and 30min of recovery.
Further, we determined ex vivo fetal cerebral and femoral arterial function. HA pregnancy led to
chronic fetal hypoxia, growth restriction and altered cardiovascular function. During acute
superimposed hypoxia, LA fetuses redistributed blood flow favouring the brain, heart and adrenals,
whereas HA fetuses showed a blunted cardiovascular response. Importantly, HA fetuses have a
marked reduction in umbilical blood flow versus LA. Isolated cerebral arteries from HA fetuses
showed a higher contractile capacity but a diminished response to catecholamines. In contrast,
femoral arteries from HA fetuses showed decreased contractile capacity and increased adrenergic
contractility. The blunting of the cardiovascular responses to hypoxia in fetuses raised in the Alto
Andino may indicate a change in control strategy triggered by chronic hypoxia, switching towards

compensatory mechanisms that are more cost-effective in terms of oxygen uptake.

Palabras clave

KeyWords Plus: ALTITUDE CHRONIC HYPOXIA; HEART-RATE RESPONSE; BLOOD-
FLOW,; LONG-TERM; NITRIC-OXIDE;INTRAUTERINE GROWTH; OXYGEN-
TRANSPORT; ACUTE HYPOXEMIA; BIRTH-WEIGHT; LLAMA FETUS



Informacion del autor
Direccion para peticion de copias:  Llanos, AJ (autor para peticion de copias)
Tt Univ Chile, Fac Med, Inst Ciencias Biomed, Programa Fisiopatol, Avda Salvador 486, Santiago 7500922, Chile.
Direcciones:
Tt [ 1] Univ Chile, Fac Med, Inst Ciencias Biomed, Programa Fisiopatol, Avda Salvador 486, Santiago 7500922, Ct
T [ 2] Univ Chile, Int Ctr Andean Studies INCAS, Santiago 7500922, Chile
T [ 3] Univ Cambridge, Dept Physiol Dev & Neurosci, Cambridge, England
Tt [ 4 ] Univ Calif San Francisco, Dept Obstet Gynecol & Reprod Sci, San Francisco, CA 94143 USA
Direcciones de correo electronico:  allanos@med.uchile.cl

Financiacion

. . . Ndmero de
Entidad financiadora -
concesion
1120605
National Fund for Scientific and Technological Development 1130424
(FONDECYT-Chile) 1140647
1151119
Wellcome Trust Collaborative Research Initiative 072256

Ver texto de financiacion

Editorial
WILEY-BLACKWELL, 111 RIVER ST, HOBOKEN 07030-5774, NJ USA

Categorias / Clasificaciéon

Areas de investigacion: Neurosciences & Neurology; Physiology
Categorias de Web of Science: Neurosciences; Physiology
Informacién del documento

Tipo de documento: Atrticle

Idioma: English

Nimero de acceso: WOS:000371524900011
ID de PubMed: 26339865

ISSN: 0022-3751

eISSN: 1469-7793

Informacién de la revista

* Impact Factor: Journal Citation Reports®

Otra informacion



Namero IDS: DF7GC
Referencias citadas en la Coleccién principal de We b of Science: 62
Veces citado en la Coleccién principal de Web of Sc  ience: 1



