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Abstract

Obesity is a chronic metabolic disease caused by genetic and environmental factors. It is one of the
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most challenging public health problems in the 21st century. The prevalence of obesity in the
world shows an obvious upward trend. According to the latest epidemiological survey, there are
significant geographical differences in the prevalence of obesity. The prevalence of obesity in
high-altitude areas is significantly lower than that in plain areas. Few people have studied the im-
pact of high altitude environmental exposure on obesity. Recently, some people have proposed
low temperature, hypoxia and other factors as a new weight loss strategy. Scholars’ research on it
is still in the preliminary exploration stage, and has not been fully clarified. This paper searched
the current relevant literature, summarized the latest research on the effects and mechanisms of
hypothermia, hypoxia and other factors on obesity, and supported the view that hypothermia,
hypoxia and other factors may regulate obesity.
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1. 51§

NEREAMN 2 51 2 DB RS, e RSP, PEIA . AL A WS — AR A™ 0 R
LGS e SN (95 7R (= NG SRl N NS 10 i 2 ST R0 18 S ER S AV 7 P o 4 R SN
E R N E R, BB DI 2R R E T . WU, SRR IX (1 AR
bC, AENEAE R OB X N S, R S IR R R 2 A R [ 2] B X — AT AU AR KR . IR
AR AR — Ao R R s, (HA NAFA R (3] [4] 0 AR R SRS R 30T AT PR A AL )
R HMARTEEYIH, R NRILREH R AR ARFT . ASCEEE 7RI AR R 200 L2
LALEI AR EB T, T RE = AEIEBE T SR BER 05 2, A7 Bl TR R ) 5 3 ) F SR

2. KR

AT LE NI BT K B ) 2 B0 HRR 8 AT AN AR BRI LSRR AR A . BRI, ¥4 R HR 2 1 IR
g i 20 24 (brown adipose tissue, BAT)FI#s 5 g i 2H 24 (beige adipose tissue, BeAT)H fEABELE (-1 (un-
coupling protein 1, UCP—l)EI’\Ji“%JiﬁH7 UCP-1 38 1ot B s s o 245 5 2 1514 FH o 2 W R i 7 R gk 47 AR AR S 7
B THAEREE . IREARIR[S], ARLLIESE NI X E R B R AR B, e R R e R R ek g, 40
B VLR ) I S A A A 3 B TS S ARy AHBE IR T 1a (peroxisome proliferator-activated receptor-y
coactivator-la, pge-la). i S8 A 14 4 FEAD IO 248 o (peroxisome proliferator-activated receptor a, ppar
a)« WUHEZE A (sarcolipin, SLN) & [ 4 i B 4123 (white adipose tissues, WAT)A1 BAT /1 pge-la. ppara 25,
LI N ey JFARIR AR [ 6], DRI ¥4 2 R P AE 2 — M O RO U7k . ZR T Mckie 55 NBIEFR I,  [A]EPEA
Tk R 2 51 R OR B PR AR S R 15 B 1Y Mg T BRI [3]. Zha 55 N ARIE X /)N BRSP4 B2 B T R I,
2 A B F5 /N R AT o-fos i I B E N, BEFHZAIK Y (neuropeptide Y, NPY)BEHIZE T,
N/ B b A AT R R B AR B IR K B BT o i I A A e 1 DR e ok s 12 e 22 9 1
(BDNF) mRNA /K1, BETIHEII/N B8R, & SBUNRAR IR ZAIEHE7]. T Robert 55 A #E—
T 12 42 ) B PERN O 42 B A B 1 v 2% 22 e B VY #E (energy expenditure, EE) & #2821 &K B, 58
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(B VEAREL, RERESS YRR AT HEINE EE /b %5377 #(cold-induced thermogenesis, CIT)RESIHE /N,
A REAE T IR AR A 28], PRI, IR T M S L] R TR, T RE S AR R e
() S St TR AR G

3. &S

ISR IEPE R S HLHI E 2 B AR 2ERE, AR, MEATET N FRATEFH T
(Hypoxia-Inducible Factor, HIF)fff 2 253 i i Az OB AV B2 T B Ko 6K REmVHAE, DRI
AT REAS AT IR RE I OCER R 22 (9] RIRSEUN AR B 2 b mT e SAIRAEUIIAR BE L MR BB SEAE G, Ao
IR, AT R HUA = E AR . FEACERME T, HIF 5465 X Rl KA BT 4560 5 1)
AU B AT AR 21 40 B A= 1% 2 (erythropoietin, EPO) & . Sukanya 25 \JE /)N R S256 K I, EPO R REXS
WEHEFEMNEEAREEN, E#d—Pu kI, EPO AR BAEA MM =3, EPO nlj/b i
PN B RE T &, T/ BRREECER R T EPO H9REEAEAI[10]. Jameson &5 AN 3& [ fifi % ZE Ik 1%
ENFFFRABAKI, BEERRE TS, EPO KFThm, ABITBARIERESR, (B rE%E AR E T 50T
# EPO /P THm IAH SGHEEN AN A 11 ] 22— M IR DT AR o Wb ) cas,  mI i &k, gakb M i ik
W, SEInARMTRR A, WARIAE, fEReRACHITE T PR AR . (REE R AP AR AR A S, H
RKTAREAS M8 27K 2 B AR OSSR GE A — 2, A MIRA FEUMIRE 2K FRREAAE,
Li 85 NI oK BSRIe A I, MG AT 5 K B I 3 /KPR B ek 12] . Florian 55 A6 55 %
WA I, 53 P G A 2 R 2R 2K s, AR B g2 [13]. Rk, FHMKAE R B OIT NS
I 228 R KT B T A AR, AR A E . {2 Hannes 25 A\ B VO KA R BT AR L, KIMRARE
AR R mRNA FRIE, AFAARE, X R HCIHCA 2 22 598 R I BUR AR AT Re & TR e[ 14].
B ULk Z (Ghrelin)2& B A=A —Mik, AT K. 2005 4F Shukla % N E GEH, SEHRERE G2
FAR 2 I8 Ghrelin /K, $IHI&AR, WEARE[15]. SR Mekjavic 5 AR R RKIL, BE B KR E RS
J& Ghrelin KFEERIT-EARRK[4]. B, REESIVIN G Eisoi g 2MRE N S0 R BA] 15 RE,
BRI ESENLRIDIATE R, B — AR B AR AT T (0 78 ZE B ST 5 R 3%

4. FHENEYE

PR F,  iEAEIRE A RAN S — AR, 52t . PRBEEE DRI R e, 1 i A R )
b2 R AU W] R 2 2 R ) T (R IR AT, R T SR g AR 16]0 X — S tH T — R EA RG] T AT
RetE, B8 IS RO\ A Y RO 2 el BT A o 51 B XA ], s S DO R () PR 858 R
EOMRR () A5 77 SRV B I8, TR T HMURR () B S e R, X 1E & BB . AR A5 AR BRI
EARDA NG A AEUER 3R ] A 3 i A Tl A 0 A R PR PRS2 00 o 33 50 AR BT 8 A B
Jig T R A B 2 R PR 40 A T S A D[ 17] [18]. Wang Feng 55 N 78 R B, SRR, ZNRITI A AR
S AR RT B 5 8 PR TR 2 35 N, JEEBE TR ] L SOURF B T DA OB 1 LA S 3 A, AR B 35 T [19]
WangFan £ ANTF IR I, 12 MR BHEAR S AT BEAR /N 4. muciniphila 5, SEUGMIRGMLE K.
TERFE N HAThRESZA, RIS A] R ERERE T USRI AT R R o A e A 1
FAWIE 52 /K-y (peroxisome proliferator-activated receptor-y, PPAR-y), -1 UCP1 KA 21 BAT JH#E[20].
Wu NI, /N 7iE HIF-20 AT i FL0R, (8 2R BRI A5 & N A I IR IR KT Tk, Bas AR s
G HEEEECIH R 244, 2 8 UCP1 RIS 2 (mitochondrial creatine kinase 2, CKMT2)[¥]
FKik, FEACSRPHLS TR, JEARE21]. T Marika 58 ABFFURIL, SEQ R)FENE®G ) #
#a 1] U 5N BRI BEA SR I BB A B ke, 2R B EE T FF i Adlercreutzia. Mogibacteriaceae
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Ruminococcaceae Fl Desulfovibrio 7KF, T 8 14: ¥4 % & U 7] &I Bacillis Erysipelotrichaceae 7K, 3 T i
VA R BRI TR G M AT SR AR RE[22]. R, ARG AR TE 3 W b R 0 2E s B AR B B R s
EIHHIAE . BEFRAGHER . ISR R A S B B E R 3 5 T TR] ) o0 R B B 3

5. &g

LR PR, iR (RASFER R AT FEEB R M2 N HIF G, BMEKCE miEmEmi
M RN DI REF I TR AL, SEMANLARE RSN . WIS VAR, MR SRR, AT RE(E R e (5 2 ek
PESENE; (EX 2 AP SR . RS 5 R I 8] SR FE VAR O, FL AL R Wit . 26 TR
HHFYEH A RIRAT, AT E AL A RRE AT ERE R T KR REE S SS AR
NEREG ST 45 RAF AAEAG 2B 0T
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