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AR R BE RO FE T AR o VRN, i SR AR PO B A AR AR AN B AT SN
JE M AT AR AR IR G, AR A R R B 7 A M L

e SR IR JLAE TR WA REIR o B SR DO i, JEHOR A, R o B
R LR BEAR T SR BRI~ Js DU, IR AR B v TS e, WA i i Ly
WIFAER R Mo DU (HE4R 3100m) L2 HEOR )L HE I i e I o LRI [l
P g (3521m, 970m AT 800m) B JEE (R (1 AT A b INy A B, AR HE4A i B2 PR (14 A
TR P

ST WY 0 B ( 53 R S P P 5 (£ ), 3T i R AU 3 1 . Weinstein (2007)
X ST Atacama ey JU L XS B PR RGPS R RO S AL, ARATTRR BRI B8 L BRI B8 K
AR T B B AN B AR K B de s, 37 i BRIy Je iR N A 98, T4t DX RS
FINAT A, 22 3 oo DL A A Ay PR ) 3 7 22 B L B P AR A AR A

RN R B A AL, 6 R B O LA BT 1 B9 D 10%, - JULET 4k KD gk 2D
20% (WLEF R kb BT E0) . WURISEALBE i 25%, Ul W] 2 i v J PR 58 i, LR A4 1)
PEAGON A B M 2 NKBRIB SMIU FILIEAT 35 A 2 0 v S i IR A R LI B ik 4 4
FUAEE A A, R I RO (1 ORI AR AR / v W A RE 1 LU AELLE 8 W1 /K U AR 1
Gupta 55 (1992) W9 Ladakhi J& REAIL, 35 1 4 Ak ey Jit J B N i Sl B4 36 7 47 24
by Ji o B AL UG A AL, /N sl i AR AT Tt s kUL E HE K =Nk R LA
EEIL7 VUG s S A

XGRS B RN AR A REG WIER BRI, OGRS RF 22N, 2 = I
FREANE, FRILBGIDUIE, 5 R AR N IR, TSR SR Bl mrin = AAELA
N FEEURRAE 52 NFDISL, ST SORFAE A 135 ARG A A2



3 3] JER + BRI 1) et i

PU SRR A ) NS 2T 5 [t 249

2 R A HLREIE N

TENIHLEEIE N 7 T, AR AR EDIRAS NIl A LhBE, BN (Rl R N, A F RS
2B R 55 7 TTEAT VPN o s LU UG B K I M BRI AR, BE R e &, i
P MR, AR AR T 5, S ) R R A 0 57 B AR BRIl 21 2 kR 1
FAE LA 4 A H A RS Ll 2 AT 1R K AR 3 Mok i A2 R ©70 0 i P 20 Pk ot 3 A S
fe B R — ELAR A SIS B RN, (RIS AN IR e, B0 PR Ase A 3T 0 BRI ot i 1)
S, TTBUEANEE M. R L U HA K R A R BE ) RE Bh IR iz i O, B TAENL
R fRE

TEIZBPIRAS, kG LU T 3R A5 5K IR AR A7 g FARREZK ST, 3R T B i 1 ) A2 Je
R B A ek M F ARSI, IR I R AS A 2R (AR, TR R AR R
(3700m) FVEGEUIRA T L ZR TG R, RIS AR~ it XA PR e, SRR i
AR P, E SRS RE o

B 25 W 1K v B T v I Hs S e 16 0 . Baracco 25k I i Ji b DX EL AT B AIG 1) I AN
e 1 2 AR AT B i L1 Sl e PO I A 55 484 i P I 3% 4 B ok T
B BRI P2 e kRS (2002) KB, fi HE AHE R R HLX (K 2300m) 60 K5,
B —ATP [ 5 —ATP B A5 8% —ATP B — Pl % 1 15 WIHE 1 36 /N f AR L B B BRI
T LR W v P 20 B R B, AR Bk rh SRR IR 14 RN, 2.3 TR A 2 B i
ATHE N 20% %,

3 R AR e 0 38

Garruto (2003 4 ) LR T 0 AP0 ( H A2 K OKAE 3200m, 3800m Al 4300m 1]
ji = J ) () Hb A1 HCT, 7F 3200m N, P4 4H () Hb A1 HCT K&K I 2% ¢, {H 7% 3800m Al
4300m I, PR AR L 3200m IS . 13 % LU R BRI R 2252, T ARSI
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(PRKAA1, NOS2A) HAREFEMEIEIL . A —A HIF @ IEK EGLN1 J2 Pk Al %
ST LI AN DA R R I, SIS I 288 RS O 4 2 i L A R A
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Adaptation to High Altitude Hypoxia Environment in Tibetans: A Priliminary
Review of the Biological Anthropology of Tibetan

Xi Huan-jiu
The Biological Anthropology Institute of Liaoning Medical University Jinzhou 121001
Abstract: Tibetans live in a special ecological environment, the Tibetan Plateau, called the
Roof of the World. They have a unique culture and special adaptive machanisms to high altitude
hypoxia, which caused widespread global attention and scholarly interest. We reviewed 30 years
of Tibetan biological anthropology studies, specifically plateau hypoxia adaptation. The review
showed that Tibetans have adaptive variations in their body morphology and function, but also
in their body composition. These adaptive changes in Tibetans had evolved for a long time and
were significantly different from those of Andens, even living in the same of the Tibetan Plateau.
Tibetans in Tibet, Qinghai, Sichuan, Gansu and Yunnan provinces of China, including Tibetans
in Nepal and India also showed regional differences in the above biological aspects. Changes in
Tibetan adaptations to hypoxia were caused by a number of factors, in addition to two key genes

for hypoxia adaptation.
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