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   /TrtTtnyps"ttttt.t,-ny4tttktrUw-.ew'tt/"tuT-orrwurtt.ZtMtanYdebuelaop.ut/Mum-,tttt,TttveNm,mRtr-tvt--t-t,t

    ]'ablished by the Zook'o!.v.ieal ;-]oeiety oi' .liap:-L]i

       l/ioc)lo.rv,, ieal Insv"iLui/e, 
F:']okycF

 ITniversity
   renurtrmnvtwwwt t-.lcuu-vt/ttmTvtt,nnytvva.-'-mbrrnv.t-"tttmxt.thi,]/ttt"hle.t,t-t-/pmt.rm-tst

     TIke El)ffects ef Litlkiuni (])h].oy'iid.e andi  Low  
"I'eraverature

                                                   i

              om] IHead Regexteratioll'! (')/f f:Vd.vmyriaD

                         VeJith t U'i,t･xt-lfSifle7-(,

                        5'l,higehils/[-g My.F'vNa

           fSilvtogfl(-ae ht}:eitutc, ii.Jli･ a,c,.uefy cg' Sci...nfte. isF/clvt,""i,,,,, ehe,ivffrs･i.tzf

                    ((JoT)vmiwaicfm:efl b/el M. I(;]IH<.yu,",'t)

    IXs the ife:,giiZ'tf", oS' /ifnany 
'Inves'tig'z･ttio/n,frs

 tienn.erll,ii.Lg e]r,e rege:,A,,}z`a'a;ioiw. o±
n

Planrm7eig), it hgs long beezn 1<'now'n tj.'ia't a  heh'd i'eg'eii,.'.)]rtite-}.s f'r'orn 
'
±-l/te aq-

l;evior eu't sur £aEe  of  th.e pos'SeTio,v long pierv.e, aTkd  tt'hn't GJhis reg'e-inern'tioii
         i

beeomes grad'ually leE;s /freque'n'S as  seL.t;iolir,･g are  made  rnore  i:hosteriorly.
LThis

 gaet seems  tt) show  thnt the gradient  of  kead re.vene.rv.ating 'poteney

e:i.ol'ficides  vtiith, the p].'.tyisiolog,igai gerrzdicn.t oji 
'iclae

 

'bod.if,
 whPvnh  ctectreu.ses i"rx

n eephk'loeaudnl d/irection. TSiihis ",o2'ueldefie..- of tlte 
'g)hysj.ologlcal

 .cr, radiem/t

w.lth  tlhe regenera'ti,on  /:..radlemit lias $'Lk.nqia'hedi i}aany  i'nvesei,.cr,n･ters t',o /s/er-
/tlorm exl:)eriments  wl'tieh  hai,'e 

'beell
 (iesigne(fi, 

'te
 test･ the e.fl'ee'ts ef  

'v'arious

L"hemicaas  on  xaor.p. hogenesis. Ch,ild (l{)07) fou,t,id tha,t 2-i.fter treating  a
'piece

 o'f I'ea;nGrtlff vLTi+.k aleoTtel,  e'tltteir, or  cti loE"etoftqs, the  ±
'e.t:;u-.Itiatsf

 x'egene-

rnte$  /!-yave rise  
'to

 a  ,,'gmall  hE,L･a{l ov  ,xomeeixoes  te a  e'yclops  of  re{i･uee(1  size.

    Amon,g  rriany  e]iemicals  so  fa'n 'r.esa:ec{, 'the aetio'ti' of  Ijl't;Tfiruz/･,a chlo/t/':/(le

seefns  to me  very  tittievestSns.I,t". I.'.rptesgtt..,d (1942) derfi.onstJfated th}'xt 1/ithium
elhloulde  has 'ito effeof, on  

'the
 hea.d xeg-enei'atlng.z'  

'frequeney
 k]. i''Za･na･ria,

but ehe m2,]'ority  ef  

'heads
 foTmed a/t･･e w,i'gvi{iled 

'with
 sup.w. le/merrtaTy eyes.

    The  preEseftt 
'ptinper

 is allso ."oneer'}.i.e･(l  wl.p't;k. 
'the

 nc'/'tion o.f 
'iithi･uin

 ehle-･

ride  en  hea(l re.o･ 
'enek/,iio'n

 {-rvm 'the s't;andpo'in't o£ 
'li't'ie

 vhy'sielogrisa'l E.g'x"adient.

   I w'ibh  here 'Lo exr.,reE,･s t.ny  t'･/in{ye.]'e g'./ atit,g.ate  i/G l･/'.vo'f. llEa,rriori Iebil<?.wa, Kyei,u I])i-
ve'.r:sity.  for his kifidne･ss ,t'n  res,6'Ln.t, the nianusetlp'{,  and  to PJ'of. Iztpnt/, 

':.<awak.an'ki,
 Kyu-

shu  Unive:,'sity, fore ltis,, eneoui'a.cy,,enie/at  ginrerlt to  
'{ne

 durinf.t.' this  s'cudy.

   1) Cont/ributibns /f'rroTn 
'L'he

 BFc'iogieal 1[.r]stit,ut,e, FraeutlLy of  Eie,ien[te, K",iusl'iu 1//iniver-

si･t,,y, No. ].4. This wurl{  wa,s  ma･da  possible b),, grtt･'o.'t,s i"xorn  ti)e (lovernmcniJ kesearch
{.{'u.Ticl 

'for
 

kiLleie"."e.

                               t･g/,l
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                            EXP.ERI'M'l,INP.VAL

     The  expeTiments  were  perfommed  i/.n t'/ke wintez"  o]". I949 alld  in tlhe
 avL'turrm  of  1.95e. i]'la?aaria gonece,q?hala eolleci'ied  frrom the stL,searr}s near

 Kyo'to -ras  used  as  the material.  Wormms  T,tneas'arjng  12･-Ia5 tnm.  in length

 and  sta.rxined fore at･ aeast oxte  weel<  were  ehr)sen  for tbeexpeuimen'ts. T'lt.ie

 worms  were  alwas･'s ･tleeapit･ated a.t 
'the

 i±･evel pos'i;eriexs te th,e head sNritlh f,i,

 disseoting knife, andi treated /for 4 hours wa'i'th 1!600 (M128) li'th,ium chlo-

 :f:de  soZu'tion.  
'The

 eoneexxeTatieit  o/ff the solutioft  and  dura;tion of  'the treat-

 ment  were  J"us¢ be'low the ieihal. Ievel, whieh.  were  detevemk'ied. hy prelirn-

 i,nary experirnentst.  3tfter tlTte inTeatmen"., the kteadlesst worms  were  re-･

 moxred  
'ino

 n  
'finger

 bow'1 filged vv'ith  tny,) vvateif,  in vtfhioh  the we,genera'iing

proeess  
'eook

 place at  roo]n  te,mpeTa'tur.e,, .Abou#  8 lndlvkluals were  con-

tained iR. eaeh  bD"1. ,xA. ta.p water  eo/ntroi wi'tlh  
'the

 same  n,izmbez/7 of  head-
less wormeg  was  al.wnys  rumu  a't the same  t.ime. In 'Chewintey  ex/perkments

the rooin  tempeiAatuTe ,£e]1 flr'om 1.00()･ to 3e('11 sevf.).n clays a/.Ft:e/r de･L,apitati,on.

    Two  availab!e  e.ases were  obtai/ned  /l'irz, 
'the

 wii)ter  exi;erjme/nts.  Eig}Jx'in
wo'vrnst were  eontained.  in ea(th  ease.

    In. o':.e ea,se, 
'w'ct･r/ms

 tyeated', wiit';}i. Ii.thi,,um chlo/t'ide a'ut" 2]Ar hours a.fter
decapita'tioll are  s!iown  in ]F.Sig. 1 A, B, an('g in anoi',her  ease  thosge t;reated

at  48 hoa'rs in Wig'. .g. C, II). 

'VIT?.Te'it
 tlh,e room  

'tempeT'ature
 /fell to 30<) ns

mentio-ed  above,  
"c,

 fros'e-Mbite--･like in:jury was  observed  i).i thein.

    Nine days aftcir (leeapitE;tion, tlhe eyG-spots  vvere  observ'ecl Jn t±ie new
head ffegeneratefi  f/,rom the  anterior  end  in all cases  exce'pt  /6er  D, whielm

h' ad  an  in:'}uvey near'  both  ends.  As  time  passed, 
'the

 lmJ=ury seen/)ed  to be-
eome  dee.peT, and  s, e'hick 1.ayer of  sli,me  e.ove]reci. ]`t, iiJh;le  new  i;issue was
abscyved  adj"aeent,  

't/o
 the iniwiz'y,. 

'In
 addi'tion,  a  ft)u<1 of  ne'w'  tissue d.eve.-

]oped la'terally frem  p.i±her silde  ol' the midd'Ie  oiT thc･] body in speeime"  A
t,,nd fT"am ane  side  in spe/,iinen  B. IEn spse/iniens  C  and  D, new  tissues
formed nea.r the t-ail ertd grew  in'to a  .form  lttke the eaudial  fin of  a  gold  fish.

    In speeideM-men A, twelve days afte)r deeapttatien, 
'tJtte

 two bua's a't'taeheCi
later211y ln the pre･g and  posf;pharynf,yeal /ree,diy,'iortk gLtvei/v l-ike lteads, bu.'t eaeh

was  pifovided wi'th  one  eye-spot  (B"ig.r. .1la, Al}). Moreove'e, tyvo weeks  af'ter

deeapitation, the tissue of  tine tail encl becamae a  heteropol:tr heaa. wilih
'two

 eye･-spots,

    Xn s.-. eelrmen  Bs E;wc] eye･-spotg  
'weit'e

 f'e/gemed on  
't'he

 regenera'Ledi. t/lssue
at  the  head end.  

r.]I]e

 

'bud
 of' tissue nti;aehed  1{a",eva,ll,v. iLn. the prepharyn-

genl reglon  d:td ztioi] st/,ow  any  subsefliuent  vi,/sible eha',':{ges rz'c(ir'. Xhe  newly

fovmed  

'tissue
 acl,j:iet/･tin'l'] to the  i'njr[r'/y see'rned  te ha.,ve sto/)ped  mra:,'thei/' pro-

Iif.eratlon.
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    In speeimen  C
frrom the an'iteTior

was  re'newed,  nk{]

sible.

             S. MxFtTNE

l, a  heai{ with  txnr･o normal  eye-･s/po'ts was  regenerated

eu"b' su,yf..aee, bu't' t]his 'worm
 ,"ras  lost when  the wateff

furt'ker observ'atian  on  the caudal  bmds 
'beeame

 impos-

 .<ir･{ltE))}i

ttn･
 Ll

  vi
 cK'"vr

 f
 l ':･
 l Ll

 i
 l
 l

lx

,i(U/Si(,
  J,. >,

{"lLl

fi)i
    [jci
   L,il
-4N.-

  lx
  ii  'o)

<U
bi,,

 I)Lige.is.
 
'
 o'if 

'

   fron't

A
IW
A
l

b

                       K
                    " t./'b
                 v

              Fi,a'. I'. Pla7za."'ia, geveoc:E,x)h(tla

                le)vel ol/ seetion  (--) and  lio¢ atyo'n

                and  b) showin/.  retsult}i  ebtaillecl

                ease.

    ]ln speeimen  .[e, the regenerateiif  tissi]e of  the 'taiE erk,tt ffrew iitito five
prottruslons, ench  of  which  beea]ne lhea,d-Zike, and,  one  of  them  developed
'Eiwo

 eye-spots  Zoea'ted ya",thar  iidreg'ul`",rl:v.

    ifn the a'u'tumit  exD.  erime.nts,  
'the

 e'ffeed; of  

'low
 
't-emperature･was

 esx)eei･-

a.11y takeTi into coiisi'･deration.  in addi.tien, te t}ia･'ii of  lith/iu.m.

    Freorn two wee.k.ss befo'vee de･eap･itation to the eltd of  ebservs･ttion,  the

worms  were  alwnl･rs kep't at  l..4--X8eC ex.eep't foT a 
'time

 of  low tempera-
't;u/ee

 t;i.nyentmeft£ . IJweney-£oi/gr 
'i
 eurs  a:thrtp.r deeap;ita'icion, thc) wo/<'ms  were/

'ereated
 wi-'e'h lit]:.iv.rn. citlorj(.le for 4 }aou.rs. Seyen days afte･r'deeapital;ioB,

ei,ge.h.'S'o£ the 1,ith':/izm･-ttreated wormtg  
'v'i/fere'

 subjeebed  
'ino

 low tempera,turce

(30C), i=, a. eherllkos-:I'u,g, for 2e heurs. Tlken they 
'were

 re'turned  to the

orj.ginal terriperaSu'ee.

    Xri this case,  in]'uries were  seemai'mgl}'r gimitefi]. 
'to

 the e,pideirm'is,  and

iihey were  (listrib,/it(')di p'ni'Ilorrril}r a'Il over  tlhe boe'.y. 1]'1tre frest'-bite-likG

?
U(li>

 Vqn-v
       b

R,) showinm

in.j fi L'y ( ×  )l
 a)  ofi oacl'i
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ing"ury was  no"b' obffE':rveti. in s,ny  speel];･:aeu,, :l{he weTrms  shex2v'ed. a, strong

eendeney  to fissuTe n't the level wl/tere the inj"uk.y eeeurred,  a.nc'l some  whieh

were  severely  inj"urted b:; the low teuipeyatu'eve 
'were

 6evered  with.  a  thiek

layew. o £ slime,  so  
'b,!'ia'S

 /further  observa,tlr.on  of  the regenerntion  proeess had
tto be fi,bandoAe{l. At  any  rate,  a  b.e'teyop.olax' heatilt. "ias  o'btained  in one
of  the  eight  worms  subJ"eeCed  to low temperature,,
    As  the  injury s,'ee'uned eo 

'he
 elosely  rela'ted  eo the malferrriati.on  above

riaentiexxed, the in"oftlew:,mg experiment.s  we'ife  rnadie. in. orde]r  to bring out

meTe  e"tea]71y the £ a･.n.t(}r ow fn･{}tors which  pz'oduee the in:,uz'y.

    Lithirtim ehioride  was  dissolvedi in IV{!30(} SOreRsen's buffer sol'ution of

vnrious  pH  values.  K.Ewe'nty-fouy hoews after  decapi'ta'tion, wovms  were

treate(l a'Y, reom  temperatuve  (14-1.80C') with  buffered lithium ehloride  so-

].u'tion or  with  buff()red soluutowa wit,h,out  lithium. ehloride,  for' 4 heurs.

Seven day's a.fter de,za.pitation, some  orS 
'the

 wewnis  w'eve  sub3"eeted'. te the

Iow temg)eTature (3C'C]} i//'ey S.2 hours, nii･d 
'ithe

 oi;b.ere$･ weye  Ze£t at  reooxn.

diempex'a'ture. As  
'{;he

 eontrreli., the 'thi)rdi
 lo't o £  woL.ms,  

'which
 had  been

cultured  i/i tap water  a't r"oxn  temperat･ure E,or s;even  rlayg af'ter  deeapita-
'tiiexi,

 were  subjeeted,  bo 'the low '
£eirtiperatuye  vv'itho'u'it li'inh'1'urn treatmen'iL..

'l]he

 results  of the thTee experimen(;s  aL,e summa]rlzed  i,n 'the
 f'ollowins.y

t',ahle.

                             Table ,l..

          :/"hc} effec'L  of  li'i/hiiT[n ehloride  solu{/'io"  at  various  1./}Il' vmlues  in

                    eon/'lunetlon  vvith  
'iow

 tenlpera"bure.
de--maN  mlemh--nww.manv ua-'wntO"MreUwwSrcnattt EUt"tndifri.n-rftopur-'-nr"um-vT-=-orm-Nm"n!mutAwn!rYnv-whmthp-nymww

3]reatrrien'{',
  with

  
LiCl.

 m
   5.'2

   5.2

   5.  ,･l

 '-･ ( irv.aj )
   5.9
   5.9

   7.7
 -i:.7.71)

   8eO

 -<El.Oj,

Tap  wa"cer

IExposure
   toloxv

 teinp.'i"

-:.I-･[-

[--[--1･-I･･l-

Tetal No. 
'N'ctrnberr

 ot',

  of  uyailable

 wo.rln  en,ses

   3'l. 11

   IU g.,

   l{;' f;

   l2 E:

   :e'l ]s,'
   ].O S',,

   6 t,i,
   s i,

   v 1],
  12 8
   15 1,.l,

uat-wunt.mt±pme"H/kP-evnyWny-blUVpmU-rvmoww,um---uaimwwSnywhant'-Tth"=i=t-uig"T';,t's'.
   

-1-
 represenG/s  the eases  under,  t･vea'tn/teni/. - re;)re;g,e"1.s  the casL.s  nol,/ treat･ed. Nu-

xnerals  i'n tbe ftrst ¢ olui,]'n  i'n,l/icate pH  value  (n"  lithium ehloric't."  s(iiutioT/t. Preph.  pre-
pharNn.cre･al region;  IPhai'y, T). pb.aryng'ea] regio',tJ. ?ostlih. Iio/,',tp]iaryngea] ]"egion.

    As  shown  i'n :he 'ea'ble, i.t is ev/ide.nai L'hat the  oec'urrenee  ef  the  injury
is ctoTifir-ed, 

'to
 the  expei'iment,fis'  in wi:iieh  t;Ite w'omns  weye  

'tTeated,
 K･vitlh

11.ithium, eb.loride and  expose(i  s'ubsequent]y  
'Lo

 the loxv temperatii/re, r'egnrdi･-

1£}sg of  the pen val.ue･.

  l'slu:EL}}e/r o'f ir,iuretl

  
iPrevh..

 
Pha]-.v)i.

   :l 1.

   e o

   2 T.

   o o

   3 
9'i･

   o o

   o e
   e o

   T. O

   o, f)

   {} e
'.-t."t,-"-r-S;,lt.vr.'tqorV-#utpm-r.-st-zent.

 s;p(}an'lens

   Postph.

    o
    e

    o
    e

    e
    e

    o
    o

    ()

    o
    ontkmwnvwu,-lmwE-wsew=rm,t-
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.Q.6  

'
 S. MtT uNE

                             PNsc'gss!o}J.L

    .E[etey.opolnT' k.ead forrr}ation. has ak  ea.dy  b.eE;n demo-st/iratedi b}r ()kada

and  Suffino, 1937 aiad, by [rashirogS., l951, £ rom.  
's'ho'rt

 p'ie･ces of  Pgesna･7'in;
ehe forineif obtainect  i't '"rithou'L twe,a'tmen'S by  any  e,lkemieal'.g,  but 'the i!a't-

te]f .ts.re{"kueed it 
TD:,'

 },nefi,ns of  

'j.itiiium.
 txeatment. "rhb

 present  (}xperimeniJ

verjfies  thc, i.aet t/hat heterepolar heact ±
ioi'matiott'i

 l,s obta'in"c't,k'die even  of  ti.'he

pieee is lon,ff. Tbe m.ost  
'n.o't,iceahle

 /ffR,ct is tha(', th/e forma'tion of  biaxial.
o:･- hete].".opol`d.sr het'tctls oecuraved  o'fily /l'ii woT.ims  ivh/ieh wer,,e s'a,eeessive:,y t･reat-

ed  "i':,.t'it lithium chioride  sorl.ution  a'nd  j.ow teinperatuTe. Si'nee sueh  mal-

formaatigon has n.evex'  been fou/f-iaZ 
'to

 i;a'lce plaee whe':L  the woL-xns  were  tTeat-

e{l ei'ther x'vith :ii't.iizim e'hloeide  sol'w."ia'ft. or  with.  eold  tap v/iateir alone,  we

ny.e i,imeline{ii 
'to

 cgns,i,d£-r tkiat it if{ .x.}'vodue.ecl 1)y a eo-eperzation  

"betweett

1',t:lhium ebi,oz'f.de a,i.n.d. Iow 
'eenxper.atui'e.

 Bff,.¢
'.iis'ted

 (1942) t･agtedi the infiii-
e'ige oE  li"Lhium or/'i th.e Jregenei?a,'iii'{on ofi i'gfznce･?'･tr･{z and  drew the eo'nelusion

di]hal] 2]his (themiea'l'. i.s toxic :'io tlhe woryn.s  
'i'ft

 su(]h  :.a wa.}p' 
'l]ha.t

 i't probably
lowers tthek'T res.plra'tien. Oll 'tl]e

 other  lhnne, aecterdijr,g 
'to

 studies  on

amphabi.aff  enkhryes,  lithi'a.m ha,s a  tem{1ieri'e>'r to  Xower glyeolysis {Taka-
]y.e,ko 1951, Mlifun･se X9'52, X'iwnknrr}i, 

'umpuhl,ished).
 Ak'hough  

'tlhe
 p/resent

work  contTibutes  
'itgthi'ng

 ±o  
'the

 physiologiea7L ix.iLenning  of" 
'the

 lilthium ae-

eio/rt, iic gnbty be a'll.oaMu,hle 
'to

 sutt.ageE,"'±; {;hat sorrie k.li'ad of' pilzysio'lo,[ri(sal di-
sorde',ps. 

`n.as

 Z)'een 

'it
¢ oughi;  u' :c}ou/t /i'n ths.". wo'i'ms-  b:･x 

'Sit'
 e d.ouble 

'trea'tmeni.

Aee･ ordl,ng  f]e t'bG i,de,a of'1 dU･re]ren.'t;!･al ,gLis･t･tep'ti'bi2i'ty, the effe/ts'ts arre assumedi
'eo

 b/. e'l'se s'5･r･ e'nffest at drhe le'vel of {le/)api'tatioi'a, where  the /me'tabolie  ac-

ttlvity is the higlv)s't/ in tlhe headlEss v,]ox'nz,s, a/t'/E.d thg }.o"',e'i/' the aet-ivity

physiolo.ff.ieall.v, tTf,e 1-er,s sii･sc,epejble 
't/lhi

 ]7eg.ioi,i 1(sg 
"c,e

 t;he d.estructive effect

oj". claerriieals. ffowcver, Cb/Lilct (.1.9111.) $tE'tted 
't,vitijh

 .l]ga7zarraa, 
'that

 the sus-

ee.I)tibili¢:'r is 
'teynporarily

 inere･asect by  seeti;iofti/'ng, bx't grac'lu.a.ll,y' (]e,ereases

alitl /fiitally rt"eg'a',.ne f/ts oi"i.t,,'k.al s'ta.te.. Il'i 
'at/tis

 co,nreetioR  my  prelimin.ary
experimen'e  s"ggef':ts  th.at ehe  mortali'ty  g/E i;/ke pi.e'es was  irt･igh wrzen  t'hey

were  trea'tGdi immefi'la"se'-,y a/f}ter (lee/?./pibutiolt with  
':l''t'fii

 ium  e'hloi'i,de, eveit  at;

icke lew eo'neentra ±fon ex" li''//.,200,, IliheTe/fox"e, in the i..}reseli,t expeiiments,

'i'lae
 
'(]yeakme'nt

 
'vvf/t,h

 1ll1"L'hium ehloriae  was  l)erforrme{a i'll sizeh a mannew  gs
'to

 avoid  thi.s x)erit)'d o/C'' 
'tem:/'so].z.'ri'I[y

 i)igh. ,sur.ce://}tibilit/y. C2tild Fihovvred. a.lso

that a.fteir (Tt/･isap?)ea.ranee of  this t･ei"n./porar.s･r iftcrease of suseeptibilii,'.i"T eause(];

by sc･e't]lolling,, the metabolie  aetivit"r 

'hegi,ms
 i,Jo risc: again  at  the t,ir,qe o/f

"Degrim,ni:ig
 oiff rege"Ae]'fatioit  (24-･48 hr. af'ter pt.ee'tE,oni'ng). Consul'tting Child's

Tesvarl,e, 
'ehe

 wom/ns,  i]k 'Che p]Tesen'1; exc.x.ri.mctnts seeirvto  Ilave been brougbN;
'ee

 the exper;tme'nt'al  coxxdi'tigns  wJlen  tik.e metabeli.c  ae'tivity, vjz'. sust'epti-

blltr,ty to the  toxi,(･/ ge'nts oiP' ike  inegek,er.ntip-g  regXoim,  1was 2nereased. I/fi'

so, S)]'ie reg'ene]7atiit 
'
 regic/i.i of  the av-aterior  eu't  surktee  min./sr he mos't  s'eren.or

'ly
 affe.ft,tied h}x litkiuv,'.･/ ehloTide  in e,on,iune'l',ioll witit  i.ow 'tempervture,

 tci
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                     }Iea{1 l5 ct.ff.,e'.aera,i/iton in ltldtvt,fxv･/,lci, 3'I

pgeodixc.e a  iexrel']lng o£ 
'tJh.e

 oi"/lg,:,na'1 ,r.vveb',diexxt.  As  u xjesi,i//'e, 
'lihe

 i'/,os'teyior

regio'n  ma;3r  beeome isclated fT'om 'tii,･e
 doun.airt o/£ 

'th,e
 o/eig.inal  doi')ai.r,.ta/LLey,

si.nd thhus i./he i'egeltewai/,ion  blas"."euaa a.'t･ t;he postttrior in/)i'urecl iveg'i,on deve-
i6ps a, heeerepolar IInea('i.

    St)/tne of' the i/lli,iiri/.es seemed  to 
'be

 fi"auseij  by' the me{;liiai::ieia,l ];,rc'issufe

of  
':,'he

 sai:rfle layer sgtcyete{il /froni  
'the

 body wall  oE/. 
'the

 wetx}n.  Irj. a t;ra'.,i::",-

p]'.axLtati{on experlineiS  o:i .l'ga?zes7"?la･, G'-L{･ibi/i.ard't･, (1926) o}/.)seu'yie(] tli,e t'-t/,e･/gues.r-･

anee  of. slime  lnv. eew[,; c:ove]ring 
'eine

 tyair/,$/pLlan.te{' ree.'iove, ar;･d tbe 
't,iss.･xte

 liinci{ezE

the slime  li.aye..r. hgin,t.r, eons'triet,ed.  and  i'Jo:-.i'i oi"f by' 't･he
 la'ttey.'. ]I observed

the same  fjeL,zdene.y s','t the ':tniu.x"ed yegien,, [rrhe sliim.e Iayer, hox]le'tt.'s/e:,', d.'i(l
nee  te3.v off  

'the
 tiss//ie, bttt i't seeizaect to produee sguif,f.aee--woun.dii's, 

'ij./`.
 
'tille

pest,x}ha,ry;fkg'ea.1 or g)fep}mx'yng'eai re.or,. io',a o/i" ".he
 
'k)o(ly,,

 i..,,i k',(l(lli.tiei') to the

anteL.ior  ezit.  [tlhe s:]per'n'u,ir.ieraify  kieri,(]s pre･`du･eed /a[/rem t'ke /inidd.le c£  tlne

body' may  
'n.o･

 due to t]ne:se isu,rkpt'aee vv'onnci's.

                             SUM]{AMY,.

    ].) Experiuienli.[/ 
's',/'eLre

 per/Sormed  in ordier t･o 'test the, aeeio/m  e/e liT.t'iiiuxn
eltloTi.de  i)'t eoniun £

'{/ion
 wi'th  lot/v 

'tcinperatu]."e
 on  Jheaclt regene]r:-t'tion  oXdi.

ifV･wna･T'i･a-

    2) bouhle tTeaxmen'£ ""itrlk
 ii'thium c;h.Zox'ide and.  Io'",r 

'Sernpernt･ure
 (.E)OC)

pToctu(te･tl injuries in severnl  i'eff.ioiis o'//.' 
't}].e

 woT'fns.  These inju.ries di.(l i,3e't'

appeem"  when  the 's,vemi:. 
'ivas

 treated e'i'ti}rta..r v,,,Ii;]:. ]i'thium e'hleieide  o]r vx,'l't'h

eoldi  
'tap

 wa'ter  Ei-ionc/.

    3) Poly･seph2//iia, 1(uei:er6xr,o'lace }.].eadst w'evee  e;btai'neeiH'. even  w]rie.i'k tl]e zde-

g;enerat]i,,ng K}ieee v.raf{ ].ofi.(} by Iy}eal]s of" t]rea'tiL,Eg' 
't///le

 
'livol`fi1

 su{iteesrr･'ively'

wit]h  lithiu'[n ehlori'de :xn(1 loxv f.'eili}'.:gi"atnr,.e.

    4,) IM'Zie reagon.  why  the Ii,olyt",er)l･ktnr/ia, :-]･.fi{]. b･e'Le}7c･pol'a,'p b.e:-i,d ge#ur'.･"ed

is di.seiis:sect frorfi the 
'rriev,t'poi'nt

 of ¢1/ie p･le'/tysi.elogj.eti1 geradie/n,ii.
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