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 the fo11owing averages  ;

   the composit-ion  of  the 
`Ersatzgas'

 determined

   at t}ie end  of  the third hour: carbon  dioxide 5.5 %,
                 oxygell  87 %,  nitrDgen  7 %
   at  the end  of  the sixth  hour:  carbon  dioxide  5.1 %,

                 oxygell  93 %,  nitrogen  2%

     The  composition  of  the`ErsatzgasJat  the end  of  the first hour was

 diMeult to determine, sinee  the volume  of  the  sivimb]adder  hardly increased,
 or  on  some  occasioi]s  it eyen  deereased to some  extent  at  that time. But

 the avera.cred  values  for eight  fish suggest  t,hat the  actual  increment of

 carbon  dioxide in this interva] is e,02cc, iyhile  that of  oxygen  is O.03 cc.

 It should  be point･ed out  that 1 part of carbon  dioxide increased per  1.5

 part  ot' oxygen  increment. Hence  it ma.v  well  be eoncluded  that the

 
`Ersatzgas'

 js rich  in carbon  dioxide at  tbe beginnillg ofthe  secretion,  but

 after"'ard  the  secretion  of carbon  dioxide clecreases  oxygen  eecupying  the

 largest proporttion,

     The fuller deseription of  the present note  will  cappear  in the Journ,

 Faeult.y of  Scienee, Tokyo  Imperial University,

          Studies on  the Physiology  of  the Swimbladder

              II. The  Mechanism  of  Gas  Secretion
                          Yasu  Kazu AKIIUx

           Zoologieal 1:nstitute, Rietdt!y of ,goieeice,  Tokyo b,iperial UhitFersity

                     Reeeived  Februnry 20L}], 1936,

     The  .vas  secreted  bs  the  red  glaud is apparently  derived from  the blood

 passing through  t･he gland. Seyerai iRyestigators 1)ave shown  that  the  ac-

 tix'ated gland reeeives  ]nore  abundant  suppl.y  of  blood than the non-activated.

- Regarding  the mechaiiis]n  b.y "'hich  .rras  is t･ransferred frem  the  blood capiF
 lary to the s"'imbladder,  it has 1)een considerd  that carbon  dioxide is

 i]itrodLiced first into t･he su'imbladder  at  the aetivation  ef the  red  gland.

 [I]his phenomellon  may  be explained  most  legically by assuming  a seeretion

 of eertain  acid  from the red  gland.

     If aeid  js discharged in blood, carbon  dioxide ivill be liberated from

 bicarbonate eontained  ip blood, [Phen it will  diffuse irito the swimbladder.

 
rVhe

 diffbsion "'ill, ho}yever, be gradually retarded  until  it is stopped  when

 the  partial pressure of  carbon  dioxide becomes balaneed on  both sides  of
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the capillftr.v  "'all  of  the  blood ves$el,  It- the amount  oii acid  thus seereted

becon]es to exeeed  the  buffbr aetion  of  the }'}lood, or  if the diffusion efear-

bon dioxide into t,he bladder is prevented, an  illcrease ill the hydrogen ion

coneent]'ation  of  the blood "'il] be caused,  
riikevefore

 the dissoeiatioti of

ox>'hemo.rrlobii)  iyill be brotight aboat  aceordi]ig  to BoHit's eflt)et  and  it will

result  in an  inerease of  oxygen  part,ial pressure in the b}ood. Henee  oxy-

gen diffuses into the swimbladder.  
'rhe

 lag in the rise  of  the oxygen  eurve

in comparison  "rith  the earben  diexide eurv3  shown  ii) fig. 1 in part I xvi]1

be c]ear]y  understood.  ,

    The  aboxre  explanatio]]  ]eads t,o the  fo]loiying predictions:

(1) The  hydrogen  ion concentration  of  the red  gland "'ill be increased by

the  activation  of  the  gland. <2) "'hen tl]e percentage of  carbon  dioxide
in the  swimbladder  is raised,  a  eertain  ELmount  of  oxygeii  is expected  to he

foreed out  ef  the blood ii]tu the  bladder,

    IFIALL (X924, Biol. Bull.47) dialyzed the gland  with  dist･illed water  aud

obtained  lower pH  value  Sor the dialysate of  the act･ivated  gland than  that

of  the  noii-aetivated.  In the present  investigation t･he hydrogen  ion eon-

centration  of  the venous  blood corning  out･  of  t}ie red  gland  was  determined.

For the determination, IIAwKiN's micrometbed  (1922, J. Biol, Chem, 57)

was  employed  with  minor  inodifications.  The  resQlts  sho"r  that blood

running  out  of  the  aetivated  gland }ias somcwhat  ]ower pH  value  than the

nermal  venous  blood. IVhen 5cc  of  t･he gas ivas  removed  from  the  swim-

bladder the pH  value  ef  the  blood ment･ioned  above  ayeraged  7.49 as  eom-

pared with  7,71 of  the cont,rol.

    The seeond  predietion svas  also  approved  by the fo]lo"'ing experiment.

4 to 5 cc  of  earben  dioxide was  injectecl b>T a  s.yringe  int,o the  swimbladder.

A{Zer compiete  mixillg,  the same  amount  of gas as  that  injected at  first

was  removed,  so  as  to give the  noru]a]  buo.vaney in order  not  to activate  the
                               100
red  gland. This gas was  im-

mediately  allalysed  with  an

assumption  that its composi-

tion is praeticallY the  sanie  as

that  left in t･he bladder. After

the  intervais of  one  hour  alld

three  hours, the  gas in the

b}adder was  analysed  again,

The  exeess  carbon  diexide wus

proved  t･o have  aeereased quite
rapidly  during these  intervals,

while  ox}rgen  made  a  slight

:.9etlfemsEuanpt
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Fig. 1. Effeet of carbon  dioxide on  the oxygen

 dissociation eurye  oi  Mbuacanlhus  blood.
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increased.

    As is mer]tioned  above,  the !iberation ef  ox}'gen  from the red  gland
can  be attributed  to the efilect  of  the h.ydrogen ion concentration  oll the
dissociation of  ox}'hen]eglobiu,  KRoGii and  LEiTcH (1919, J. Phyiol. 52)
baye  found that t,he oxygen  dissociation of  fish hemoglobin  is espeeiall.v

affected  by, carbon  dioxide, Because of  a  rather  unsatisfactory  met-hod  used

l)y them  the  dat,a are  not  reliable.  Hellee the  effbct･  of  carboii  dioxide on

the  ox.xrgen  dissociation eurve  was  studied  direetl>T on  the blood o.f ILtbna-
canth･us. CVhe method  for obt･aining'  t-be dissociation curve  was  the one  gene-
rall),T adopt,ed  hit,herto. 

'
 In fis,. 1, five dissociat'ion eurves  corresponding  to

the part･ial pressure of  aarboll  dioxide  of' praetically, O, 5, 10, 20  and  40 mm

Hg  respectively  are  arranged  from left to right.  From  thi/i' tigure it can

easiiy  be noticed  that the ox.vgen  combining  capaciby  markedly  diminishes
b.i/ an  illcreasc in the  tensien  of  carbon  dioxide. This is true even  "rhen

the  partial pressure  of  oxygen  raises  to about  160mm  Hg, thou.crh in mam-

ina]ian  bleod t,]ie effbct  is noticeabEe  only  when  the partial pressure ofox.v-

gen is low. Il]his fact is very  impertant･ to suggest  a  conditioii  t]iat oxygen

ina.v  be libevat･ed into t]ie swinibladder  in which  the tension ef  oxygen  is
norinall.y･  foilnd eomparatiyel.v  high in t･he present material.

   The faller description of  the present llot･e will  appear  in t,he Journ.
Facu]t･y of  Sciei]ee, Tokyo  Illiperial Ulliversity.
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