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第一章  高海拔低氧环境的 
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  Moore L G, Niermeyer S, Zamudio S. Human adaptation to high altitude: regional 

and life-cycle perspectives[J]. American Journal of Physical Anthropology: The 
Official Publication of the American Association of Physical Anthropologists, 1998, 
107(S27): 25-64. 
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一、高海拔居民人口学差异 

（一）考古学/古生物学证据 
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  Wu T, Kayser B. High altitude adaptation in Tibetans[J]. High Altitude Medicine & 

Biology, 2006, 7(3): 193-208. 
  Simonson T S, Yang Y, Huff C D, et al. Genetic evidence for high-altitude adaptation 

in Tibet[J]. Science, 2010, 329(5987): 72-75. 
  Wanpo H, Ciochon R, Yumin G, et al. Early Homo and associated artefacts from 

Asia[J]. Nature, 1995, 378(6554): 275. 
  Dennell R W, Rendell H M, Hailwood E. Late Pliocene artefacts from northern 

Pakistan[J]. Current Anthropology, 1988, 29(3): 495-498. 
  Sensui Z. Uncovering prehistoric Tibet[J]. China Reconstructs, 1981, 1: 64-65. 
  Zhimin A. Palaeoliths and microliths from Shenja and Shuanghu, northern Tibet[J]. 

Current Anthropology, 1982, 23(5): 493-499. 
  Neel J V, Biggar R J, Sukernik R I. Virologic and genetic studies relate Amerind 

origins to the indigenous people of the Mongolia/Manchuria/southeastern Siberia 
region[J]. Proceedings of the National Academy of Sciences, 1994, 91(22): 10737- 
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（二）语言学和遗传学证据 

 
10741. 

  Lell J T, Brown M D, Schurr T G, et al. Y chromosome polymorphisms in native 
American and Siberian populations: identification of native American Y 
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American maritime adaptations[J]. Science, 1998, 281(5384): 1830-1832. 
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Official Publication of the American Association of Physical Anthropologists, 1998, 
107(S27): 25-64. 

  Matsumoto H. Characteristics of the Mongoloid and neighboring populations on the 
basis of the genetic markers of immunoglobulins[J]. Journal of the Anthropological 
Society of Nippon, 1987, 95(3): 291-304. 

  Torroni A, Miller J A, Moore L G, et al. Mitochondrial DNA analysis in Tibet: 
implications for the origin of the Tibetan population and its adaptation to high 
altitude[J]. American Journal of Physical Anthropology, 1994, 93(2): 189-199. 

  Turner C G. Late Pleistocene and Holocene population history of East Asia based on 
dental variation[J]. American journal of physical anthropology, 1987, 73(3): 305- 
321. 

  Zhao T, Lee T D. Gm and Km allotypes in 74 Chinese populations: a hypothesis of 
the origin of the Chinese nation[J]. Human genetics, 1989, 83(2): 101-110. 

  Chu J Y, Huang W, Kuang S Q, et al. Genetic relationship of populations in China[J]. 
Proceedings of the National Academy of Sciences, 1998, 95(20): 11763-11768. 
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（三）地理证据 
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二、低氧生理反应的人口差异 

（一）通气和低氧性通气反应 
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2COP

 

批注 [W用1]: 已核实，没有问题！这边就指的是西藏，

如果是青藏高原那就还要包含青海 
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hypoxic exposure on exercise pulmonary gas exchange[J]. Respiration physiology, 
1971, 13(1): 62-89. 

  Weil J V, Byrne-Quinn E, Sodal I E, et al. Acquired attenuation of chemoreceptor 
function in chronically hypoxic man at high altitude[J]. The Journal of clinical 
investigation, 1971, 50(1): 186-195. 

  Severinghaus J W, Bainton C R, Carcelen A. Respiratory insensitivity to hypoxia in 
chronically hypoxic man[J]. Respiration physiology, 1966, 1(3): 308-334. 

  Beall C M, Strohl K P, Blangero J, et al. Ventilation and hypoxic ventilatory 
response of Tibetan and Aymara high altitude natives[J]. American Journal of 
Physical Anthropology: The Official Publication of the American Association of 
Physical Anthropologists, 1997, 104(4): 427-447. 

  Lahiri S. Alveolar gas pressures in man with life-time hypoxia[J]. Respiration 
physiology, 1968, 4(3): 373-386. 

  Lahiri S, Milledge J S. Acid-base in Sherpa altitude residents and lowlanders at 4880 
m[J]. Respiration physiology, 1967, 2(3): 323-334. 

  Zhuang J, Droma T, Sun S, et al. Hypoxic ventilatory responsiveness in Tibetan 
compared with Han residents of 3 658 m[J]. Journal of Applied Physiology, 1993, 
74(1): 303-311. 

  Huang Z R, Zhu S C, Ba Z F, et al. Ventilatory control in Tibetan highlanders[J]. 
Geological and Ecological Studies of Qinghai-Xizang Plateau, 1981: 1363-1369. 

  Hackett P H, Reeves J T, Reeves C D, et al. Control of breathing in Sherpas at low 
and high altitude[J]. Journal of Applied Physiology, 1980, 49(3): 374-379. 

  Beall C M, Strohl K P, Blangero J, et al. Ventilation and hypoxic ventilatory 
response of Tibetan and Aymara high altitude natives[J]. American Journal of 
Physical Anthropology: The Official Publication of the American Association of 
Physical Anthropologists, 1997, 104(4): 427-447. 

⑪  Zhuang J, Droma T, Sun S, et al. Hypoxic ventilatory responsiveness in Tibetan 
compared with Han residents of 3,658 m[J]. Journal of Applied Physiology, 1993, 
74(1): 303-311. 
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  Collins D D, Scoggin C H, Zwillich C W, et al. Hereditary aspects of decreased 

hypoxic response[J]. The Journal of clinical investigation, 1978, 62(1): 105-110. 
  Beall C M, Strohl K P, Blangero J, et al. Ventilation and hypoxic ventilatory 
response of Tibetan and Aymara high altitude natives[J]. American Journal of 
Physical Anthropology: The Official Publication of the American Association of 
Physical Anthropologists, 1997, 104(4): 427-447. 

  Groves B M, Droma T, Sutton J R, et al. Minimal hypoxic pulmonary hypertension 
in normal Tibetans at 3,658 m[J]. Journal of Applied Physiology, 1993, 74(1): 312- 
318. 

  Gupta M L, Rao K S, Anand I S, et al. Lack of smooth muscle in the small 
pulmonary arteries of the native Ladakhi[J]. Am. Rev. Respir. Dis, 1992, 145: 1201- 
1204. 
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（三）血红蛋白浓度 
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  Beall C M, Brittenham G M, Macuaga F, et al. Variation in hemoglobin 
concentration among samples of high‐altitude natives in the Andes and the 
Himalayas[J]. American journal of human biology, 1990, 2(6): 639-651. 

  Winslow R M, Chapman K W, Monge C C. Ventilation and the control of 
erythropoiesis in high‐altitude natives of Chile and Nepal[J]. American Journal of 
Human Biology, 1990, 2(6): 653-662. 

  Hsu S L, Marks J, Shawt J P, et al. Structure and expression of the human θl globin 
gene[J]. Nature, 1988, 331(6151): 94. 

  Frisancho A R. Origins of differences in hemoglobin concentration between 
Himalayan and Andean populations[J]. Respiration physiology, 1988, 72(1): 13-18. 

批注 [W用2]: 已核实，没有问题 
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  Winslow, Robert M, Monge C. Hypoxia, Polycythemia and Chronic Mountain 
Sickness[J]. 1987. 

  Hultgren H N, Lopez C E, Lundberg E, et al. Physiologic studies of pulmonary 
edema at high altitude[J]. Circulation, 1964, 29(3): 393. 
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  Barker D J. The fetal and infant origins of adult disease[J]. BMJ: British Medical 

Journal, 1990, 301(6761): 1111. 
  Okubo S, Mortola J P. Control of ventilation in adult rats hypoxic in the neonatal 

period[J]. American Journal of Physiology-Regulatory, Integrative and Comparative 
Physiology, 1990, 259(4): R836-R841. 

  Hohimer A R, Davis L E, Pantley G A. Perinatal hypoxia caused residual right 
ventricular (RV) hypertrophy and gender specific effects on left ventricular (LV) and 
septal dimensions in young adult mice[J]. Hypoxia.-into the next mil/enium, 1999: 
2000-20001. 
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（一）高海拔地区不同种族的出生体重差异 
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  Sartori C, Allemann Y, Trueb L, et al. Augmented vasoreactivity in adult life 
associated with perinatal vascular insult[J]. The Lancet, 1999, 353(9171): 2205- 
2207. 

  Jensen G M, Moore L G. The effect of high altitude and other risk factors on 
birthweight: independent or interactive effects?[J]. American journal of public health, 
1997, 87(6): 1003-1007. 

  Kamitomo M, Alonso J G, Okai T, et al. Effects of long-term, high-altitude 
hypoxemia on ovine fetal cardiac output and blood flow distribution[J]. American 
journal of obstetrics and gynecology, 1993, 169(3): 701-707. 

  Moore L G, Niermeyer S, Zamudio S. Human adaptation to high altitude: regional 
and life‐cycle perspectives[J]. American Journal of Physical Anthropology: The 
Official Publication of the American Association of Physical Anthropologists, 1998, 
107(S27): 25-64. 

  Zamudio S, Droma T, Norkyel K Y, et al. Protection from intrauterine growth 
retardation in Tibetans at high altitude[J]. American journal of physical anthropology, 
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（二）高海拔地区不同人口新生儿氧合的差异 
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四、藏族人群低氧适应相关的基因研究 

 

 
  Moore L G , Young D , Mccullough R E , et al. Tibetan protection from intrauterine 

growth restriction (IUGR) and reproductive loss at high altitude[J]. American 
Journal of Human Biology, 2001, 13(5):635-644. 

  Niermeyer S, Yang P, Zhuang J, et al. Arterial oxygen saturation in Tibetan and Han 
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1248-1252. 

  Khoury G H, Hawes C R. Primary pulmonary hypertension in children living at high 
altitude[J]. The Journal of pediatrics, 1963, 62(2): 177-185. 
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