
猪用封闭式电路呼吸装置
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A CLOsED~CIRCUIT REsPIRATION APPARATus FOR SwINE
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In ordcr to dcvclop a calorilllctcr and obain Inorc data f。 r anilnal nutrition rescarch,

△
·
ang Jiashi ct a1. established a laboratory, dcsigncd and asscin.blcd tlvo picccs of rcspiration rne~

tabolism apparatus of swinc in 1980-1981.  Vˉ sing thesc apparatuscs, rcsults fronl cxp· crirncnts

dcaling with cncrgy rnctabolism associatcd with fasting, gro、 ving and diffcrcnt tcl△ 1pcrature for

swinc and poultry “̀crc obtaincd in 1982-1985.

A typc of closcd-circuit in indircct caloriInctry Ⅵ7as adoptcd.  
·
rhc advantagcs of this typc

arc as foIIo、 ving;

1.  Chcapcr, sin1p· lcr,and nlorc practical than thc dircct caloriinctry.

2.  Lo、 vcr in dcinand of accuracy than opcI1-circuit typc and casicr to tuastcr.

3.  Higllcr in accuracy than thc rcspiration I)1ask lncthod, and casicr inthc tFaining of tllc

p1g.

Using this kind 。f apparatt‘ , as loIlg as cvcry part of thc apparatus is airtigbt and thc
reagcnt is cnough, thc desircd rcsults can bc obtaincd,

Two picccs of Closcdtircuit rcspiration apparatuscs arc RA(C)l and RA(Co)2 ThCir

CommOI1 fcatures arc: 
·
rhe do。r is scalcd up 取ith a rubber-loop in thc back of tbc channbcr;

Air conditioncr systena is abovc thc cciling aild oxygcIl supplicd systcnl is in frollt of thc

chanlbcr; Gas-abso1bing systcr11 is on the right outsidc thc chanabcr: humidity aild air-pressure

arc adiustcd by absorption systc111 aild Ilatural inoisturc is kcpt in the chan1bcr; th.e rcfrigerator

is on th.c Outsidc; sornc d~ials rccording tcmpcraturc,  hurnid.ity  and. air-presstlre arc in tllc

chambcr; thc cxpcriI11ental anin△ als are kcpt iIl a rnetabolism cagc; fccd supplying systcm is in

the front of thc chanlbcr or cagc; F· accc and urinc arc 1· land~Icd 、vith thc closcd rˉ ubbcr glovcs,

This is thc fir尽 t tinac that this kind of apparatus is dcsigncd and lllanufacturcd in Cllina

so that its tcchnological lcvcl is lo、 v and it is rathcr sirnplc.  But thc cost 、Vas Very lo、v, and

thc forcign cxchangc for introducing apparatus fronl forcign countrics nccd.cd.otllcr“
`ise 、vas

savcd 
·
rhesc apparatuscs can also bc uscd for expcrirncnts Ⅵ̀ithout thc sclf-controllcd tracing

syste1△ .  'rllc cxplanations for thc various parts arc follows.

1. Rcspiration chambcr: It is built up witll tw· o air~tight ir。 n walls fillcd with pcarl

corc so as to separatc thc insidc tempcraturc froil) 。utside ,and thc wall is 8 cm. thick,  The

chalnb· cr is 170><120X200 cnls., contains 3.2-3.4】 】】:air,t1)c stlrfacc of thc、 vall is covcrCd 、Vith

paint to prcvcnt it from corruption,tllc door of RA.(CC))2 typc can bc opcncd or closcd by

tllc chain linkcd to the crane.

C)c〉 oli】 1g and hcating platcs arc uscd to achicve constant tcnapcraturc autornatically.  C)n

tlle sidcs of thc chambcr, thcrc arc t、vo gr。 ups。 f dry and、vct bulb thcrn1oIllctcrs,thc anilnal’ s

be1】aviour and cxcrction of faccc and urinc can bc obscrvcd. 111rough tllc 、vindows,

2,  (·)as absorbing systen△ ; Ninc absorptivc Pots attachcd to airtigllt tubes arc On thc righ.t
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sidc of thc chanlbcr.  'rhc pots are illad.c of polytllcnc.

E.ach r。 $` of thc pots uscd onCe in an expcriment c()】 lsists of 9 pots usually.  
·
rhcy arc

d.ividcd into thrcc groups,  
·
I· hc first 3 pots and last 3 pots contain silica gcl to absorb inoisturc.

·
rhc scc。 nd 3 pots contain industrial KOH to absorb CC)2. .rhcrc arc inanometers and ther~

n1onlctcrs on thc first and thc last oncs.  
·
rhc air at)sorl)cd cntcrs thc chainbcr oncc again fronl

tubc to circlc rcpcatcdly d.uring cxpcrilucnt.

3.  
ˉ
I′ he systcn】  of oXygcn supply or vcntilation∶  It is ncccssary to thc closcd-circuit rc-

splratlon apparatus,

1·

·
hc Oxygcn supply systcn△ is in front of thc cllalubcr, and therc is an inlct holc for pro-

viding oxygen. in the wa11 of thc chanlbcr.  It’ s a spccial buckct to sul)ply oxygcn to a largc

rcspirolnctcr fillcd 、vith oxygcn, which is transfcrrcd into thc chanlber through tlle tubc of、 vct-

g.asflown1ctcr, thcrcfore, it guarantccs thc supplyy of oxygcn necdcd by thc anilnals.

4.  Fccding and coIIecting for faeccs and uriIlc: '人 niil)als arc Fixed in thc nnctabolisnl

cagc at ccrtain place in thc chainber, a zinc-iplatcd board for collccting the faeces and urinc

ls under the cagc.
'rhcrc is a fccdtrough in front of thc cagc.  F·

ccding ani∶ llals,and trcating faeces and urinc

can bc donc with the rubbcr glovcs undcr thc 、̀indo、 vs,

5. Air conditioning systcm: Thc tempcraturc of thc chambcr is adjustcd with two clcctric-

conducting thcrn,oItlCtCrs.  1I· hc four elcctric fans dividcd into groups,uscd by turns,arc placcd

undcr thc cciling. of the cllambcr.  Clooling·  a11d hcating platcs in apparatlis are controllcd to

kccp constant tcnlpcrature at any sct point bct、 vccn 10° and 30° 、vith an accuracy of ∶±·1°C~

6,  Analysis °f gas cornposition∶  
·
rhrcc naethods arc adoptcd coopcratcly as follo玑 冫ing:

`Vcight incthod∶
 1·
·
hc absorption bottlcs arc、 vcighcd t。 gcthcr$`ith gas sanlple using a largc

scalc balancc.

Capacity rncthod:Rcformcd Haldane gas analyzcr is uscd to dcterinine CIˉ
I‘ .

C·as chromatography: 
·
rhc gas can bc anal、 zcd 、vith C)llincsc-InadC gas chronlatographv

7,  'I· hc aIlalysis of chci△ ical composition et al: Thcrc arc also somc sInall rooms uscd

to trcat facces and urinc and to n1akc spccimen, and rooIns for rcspiration expcri】 ncnt and
digcstion mctabolisn·  cxpcrirncnt.  All conccrncd samplcs arc carricd to thc regular chcn1ical

laboratory to aIlalyzc. thcir con1∶ positions.
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