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ABSTRACT

It is well kl)ow.n that thc pika C)r乃 o`o`,夕 r″ /ta彳

`四

r is a nativc spccics of Qinghai-Xizarlg

Platcau and onc of the prcdonlinant population of sJnall maⅡ lrnals in thc alpinc Incado私 冫cc o-

systcm.  It is vcry inlportant to study the rncchanisl△】 of physiological adaptation of thc pi1<as

to high altitudc in cxpounding 1△ aintainancc and dCvclop1ˉ ncnt of thc population,  
·

It would be· onc of thc approachcs to cxplorc thc 1△1cchanis l) of thc fitness to hypoxia by

】11cans of conlparativc study oF cnvironnlcntal fitness bct、 vcCn nativc and laboratory an11nals in-

t1·oduced to platcau.  sincc lots of cvidcnccs at organ lcvcls havc bcen providcd, the currcnt stu-

dics shcould bc focuscd on subcc11ular and n1olccular lcvcls.

A.proledurc of sinlulatcd altitudc in 11ypobaric cllall△ bcr 、Vas basically cmploycd in our

laboratory in ordcr to producc a diffcrcnt altitude. 0.r``/to″ 氵日召has bccn a Ⅵ,cll-sclcctcd r11odc1

f()r llypoxia rcscarch in 。ur laboratory.

1.  ~Adaptation at organ levcls

In gcneral, thc body and organ 、vcight arc cha11ge‘ lblc during accliliation to lo、 、̀er oxygcn

prcsstlrc, so thcir changcs reflcct ability and status of anil11al tolcrcncc and adaptation to

hvpoxia.  In adjustincnt phasc in ani1)】 als introduccd (i.e·  rats) during first period of hypoxia-

cxpostlrc to 5000 n1 e1cvation for 24 days losing 、veight occurs oftcn cither acutcly or chroni-

cally,but aftcr this thc body regains.  I-IO、 vevcr, nodling can bc obscrvcd in O. c1`厂 zo″′Ce,  As

to thc adult individual, k.eeping relative corlstant l)ody lveight is also a11 inhcr.ent Character.

Ncithcr absolutc nor rclatiVc 、vcight of adr(· ilal gland, kedncy, livcr, splcen and heart of thc

pikas bas b· ecn changcd 、vhile in ratcs, sPiecn aad hcart gain 104.5%, 
·and 41.2% (cardiac

hypcrtrophy)respectivcly cxccpt for others undcr the llypoxia mcntioned abovc(Du&Li,1981).
·
rhcsc suggcst that n△ etabolic lcvcls of o. c``'刀口

`氵

∫CF′′, 7‘9s`诩‘卩to hypoxia of altitudc arc quitc

stablc, and it sccn△ s that inhanccd function of llc。 rt and blood circulation by a compcnsation is

not nlainly responsiblc for against to lo、 v·cr oXygcn.tcnsion, In contrast, n1atcrial nactabolisⅡls

of translatcd-aniⅡ lals arc casy to bc d.isturbcd d.uring 1·】ypoxia acclinlation, tbc co1△△pcnsation-

adaptcd and/or disordcr of cardiac and circular function arc popular cvcnts.

2.  j弋 ltcration in llcnnotology

An incrcascd Ventilation would rcsult fron~ inspiring lo、 vcr partial prcssurc C)2 and then

altcrations in blood-honncOstasis 、vould havc occtlrrCd.  `iVhcthcr or not thc shifts havc bccn

kept 、,ithin nornla1 rangc ``ould be an irnportant indcx for showing adaptable lcvels.  In

thc acclin△ atcd statc of cxposurc to 5000 1· 1】 for 24(iays, the pc)2, So2 and percentage of oxv-

gcnutilizatioIl in artcrial blood of the pikas arc kcpt unchangcd with an inhcrcnt high leve1s,

but Po2,soa of vcnus blood arc trclnc.ldouily low, conlpared with thosc in rats, showing cf-
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fcctivc dclivcry of oxygcn frona blood to tissucs in thc pikas. A.s to acid-basc balance, nothing

、llifts in pikas,but ptI tCnds to alkalizations,HCo3^and T-Co2 display a drop in rats,which

suggcst that CC)2 1oses breathly frotn accc1Crated vcntilation.

HI)clcctrophorcsis indicatcs thcrc arc t`″ o bands in rats, but only onc in thc pikas, 
·
rhc

pika’ s I-】 b rnight bc of high affinitics for oxygcn.

Hic111oglobin and hcmat()crit Contcnts in thc pikas and rats are 25.9%, 15.8%.and 37.1%,

57.3% rcspcctively.  
·
rhcsc suggest that oxygcn is carricd and transportcd to tissues arld CClls

by incrcasing anOount of rcd blood.cc11s and hemoglobin in rats, l″
hilc this is not CssCntially

responsiblc for thc acclimatization in the altitudc rcsidcnts,at lCast not a11〈
Du&Li,1981).

3,  Fitness to altitudc at inctabolic and oxygcn-utilizcd lcvcls

It must be cn△ phasizcd that O2-utilizaoons in thc pikas and rats arC 66.3%alld 23.9%(at

5000 m for 24 days)rCspcctivcly,thc formcr is 3 timcs as much as thc lattcr,it appears that

high()2-utilization n】 ight bc an iluportant and Cxccllcnt Inechanisnl in fitncss to hypoxia cnviron-

mcnt. At∶ his polnt,thc pika’ s mctabolisms arc much bcttcr than rat’
s (the filia1 generation

of low1and rats introduccd to thc plateau).

Thc cvidcnccs of hcpatiG inctabolis】 n in comparison with scvcral slua11 nlam1△
alian spcclCs

bavc bccn pr0vidCd aInong 2300 rn, 5000 nl and 8000 m altitude for 24 h.  

·
rhc c。 nsurnption

of glycogcn of livcr is n1uch lcss in thc pikas wit11 a risc of thc clcvation, comparing n`ith other

spccics, for cxsarnplc O,″口″/氵 c口, rats,Inicc and guinca pigs.

Thc accun△ulation of total hcpatic lipids in thc pikas has not bccn cxhibitcd under abovc

condition by contrast Ⅵ̀ith othcr abovc specics.  Thosc display thc pika’
s tolCrencc to hypoxia

is Fnuch grcatcr.

4,  , Changcs in cndooJinc adrcnocortiCal function

I】l the stress of cnvironn)ental hypoxia, the hypothalarrlo-pituitary-adrcilocortical systenl is

activatcd~, and thc corticostcronc contcnts in both adrcn.al and.blood.plasma incrcasc by abo·
ut 2

and 10 fold; 2 and 8 fold bc“vcCn 5000 na and 8000 m altitudc Vs at 2300 1n rcspcctivcly in

introduccd rats, whereas nonc of thcse sbifts show.in thC nativc pi·
kas, this suggcsts that thC

stinlulating intcnsity w ith lo、 v·cr oxygcn of 8000 rn is not strong cnoug11 for tbc platcau pikas

(Du&Li,1983〉 .

5.  Changcs at subcellular levcls

It has bccIl dcmonstratcd tllat hypoxia causcd thc altcration oF pcrmiability of 
。ytoplasrnic

mcnbcrancs. Ⅵ⒎c have comparcd of sGPT and sGOT lcvcls among o.c″ 'zo″
j口矽,0.(`口

'/|cc,

rats, inicc and gulnca pigs at 5000 m and 8000 1△ 1for 24 h,and found nonc of altcrations observ-

cd in the tw.o for1n.crs existcd,but othcr spccics show up an incrcasc in ccrtain dcgrce Vs those at

2300m.  
·
I·hc hcpatic ccll meⅡ brancs of thc l、vo fornlcrs 、vcrc quitc stcady in response to

cxposurc to scvCrc lolVcr oxygcI1.

I'ysosonlal incnlbrancs of liver arc casy to bC disturbcd by hypoxia when thc incmbrancs arc

darnagcd, its 】IlarkCr hydrolasc cnzyrncs, for instancc, acid phosphatasc aIld aryl sulfatasc B'ill

bc rcleased into i△ 111cr CnVirO】 llncnt of thc livcr cclls and thc activitics of the cnzyrncs 涵̀ill go

up.This proccss would rcsult in a cytolysis and nccrosis.Thc typc of in” rics of lysoson】 cs will

takc placc in O, c``rzo刀

`‘

7c and o.z口多
`/`cc only at 8000 n1, iIl contrast, lysosomal da1】

1age in

mlcc,rats and gulnca pigs will appcar cvcn at 5000 Ⅱ】(Du ct a1.,1982,1986).
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