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    Xl 7hile K. ossEL (i8gi)t, I'I.xNsTE}ltu'-Ci<ANNER (igig), Gi<AFE (ig25),

.ILEpEsci"<iN (ig26), Gu'rs'rEiN (ig27), and soine other•aLithors who deal

with the problein of the cliemic(ril sicie of the nuÅëleus, reco.o'nize the
existence of lipoid in the iiuclear constituents, ZAcf{.v<i,xs (igog)L' ancl

CiAccio (ig26):i claiin tkat tlie nucleus contains little or none of tliat

substance. IIIn connectioi:t xvith this probleni, iB)o,xs' findin.,(.r tl:t,at the

nuclei in leitves of .g'uv2.l?7tc'•us •7ul.o'ra ancl T7rilrila 1r(xl?a• (I3oAs, ig3o),

Nvere cli$so.lved by soclitun .o.glycocholate seems to be very interesting,
because alkaline salt,s of g,..lyco. c.ho. Iic acicl are ki'iox/ R to have the pro. pe. rty,

of disso.lvin.o' lipoid (BtxNcr, I<Noop, (fX.BDEi<r{ALDEty, I'Iandlexil<on Bd.

r), }gH); comp. also Btxx-ER, igo7; and Ii'Ui<'rH ancl ScHoLL ig3o). Ir.n

the hope of o.bt.ainingr so.ine results xvhich niay kave a bearin.o' on this

line of inqtTiry, the action o. f soclii.in't g.,'lycoe. 1iLo. late on c.hromQsome.s xvtxs

studiecl xvitl} pollen-niother-cells of 77i'atlrsdan/i?x f(:flE.fL'at- ancl cells in

rnot tips o'f Ttr/'ci?z 7;ra•IJa.

           l. Pollen-mother-eells of Tradescantia i'eLfleLTa

    XVhen a fexv dropg. of a i 9'i sokition of sodiLun glycochol,ite, or

niore clilute so,lutio.n,g, even as xveal< as a o.osi2,s 9.6, is put on a niass

o. f. fresh anther contents, includintt' pollen--niother: cells, no coarse sti-tic-

tures, but only .gtarcli .o'rains, can 1}e seen in these cells, tlne nuclei
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and chroniosoines all havin.og disic ppearecl. I')y this nianner ot' treat-

nient of niateirial, one can harclly cleterniine either ln xxrhat sta.({re ot'

mitosis the cells in questio.n icre, or to what extent these solutions act

on the chro?mosonies or nuclei. 'IF, hoxvever, xve treat the niaterial
previously xvith certain clye-solutions such as acetocarniine, a ().oos gb
neiL#ral recl solution, contaiirLin.o.' a trcftcL' of CaClth or a o.oos 96 soltition

of neutral red, in xv•liich as solvent a buffer solution xvhose piLI xralue
is r) is zlsed inste.3cl of clistilled xxrater, xx'e can clistinctly observe nuclei

ancl chroniosoiiies, ,'tnd reaclily cieterniine the stage o'f" niitosis in the

cell in qtiestion. .,sts.lso, if we use a,ny one of tlrtese dye--golutions once

aLO.'ai11 aftel' clpplyillg.' tlle test solutiolls, lve cclll discrimila,lte the extc.Rt

to which the latter has affected tlie cl]roniosoines and nticlei (conip.
.I?i..o'. i). CErhe results obtainec2 "rith and x•vithout the prexrious tre.atnient

ai-e .iust the sanie. In t'he tests hereinafter iiaentioned, p.revious tre,at-

inent x•vith the first n.enned clye-solution, and after treatnient xvith oine

of tliese clye-solutions x•vftcs alx•vays applied.

    NVhen a i 95 socliuin glycocholate solution i$ applied, chrainosomes

in the heterotype metaphase, whicli bave previously been contracted
by the CaC•12-cont,ainin.o.g neutral recl soltition, knnie.diately clisappear, ancl,

"rhen the second clye-solution is addecl, they soon reappear as indivicl-

ually distinct cl'nroinosonies, i'f the aclclition ls niacle one nainute afte.r

the test s.ol"tion has been adcled. I.f, 1ioxvever, the te.s`c solution is

allowecl. to act on the chromosomes for 3 min"tes, they no lon..o'e,r
reappear in their ori.ginal shapes. If, as. the se()ond dye-solution, ta. ceto--

carmine is use.cl, they i'orni ,in aggreg'a,tecl nikss of recl-stained chronio-

sonic sul)stance, xvhich occupies the central reg'ion of' the (sell (Fig'.

,sb), ancl, if one o.f the otlaer ciye-solutions is usecl insteacl of acot'o-

carniine, the. chironiosonie substance does not shoxv any e.lear localiza--

tion, 1ut is cliffuse, c":ncl the cell is Åíouncl stained niore red in tlie

perili)heral th,an in the inner rett.'ion, xxrhere the szibstance appears. honJio--

f)-eneous. II"he chro.niosonies hav•e here co.nipletely l)e.en clisorg'anizecl,

and the constituent substance o'f each chroni<)soine has been rcncle.re.cl
confitie,nt iLxritli th(at of the otlriers. "SL•Vhe.n a o.s O,o' .gocliuni tt'lyt.).ochola. te

sol,ution is used, it tal<es about io niinzites to brin.cr tbe. c.lnroniosonics. to

this extent o'f clisoirganization, End "rhe.n a o.2s g,o' is used, it take,s

niore than .3o niinutes. Clrhe inore dilute the solution is, tha lon.o'er

is the time which is necessary for tlie complete disor,o.'anization of the

clrLroniosoines.. Irf a o.i2,s 96 solutioii is" i.ised, it takes niorc) th,an i

1iour, atid if a o.o62b" 9c5 or o.or)i2s 96 one is used, ti,ie elironio: oines

,lr(} no 1,oll..o'elr clisor.o'(ulizeC -•at lecLst llot withill a timc wl'!ich is long
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 <,}no"gl} for thein to. be conipleitely clisor.o'anizecl xvhen tlie o.i2,s go' solt}-•

 tion is usecl,-but reappear in their o"rn shapes xvhGn the seÅë.oiid clye-

 solution is aclclecl.

     S.iniilar behax•ri()ur of clnroniosonies to."rards socliuni .o'lycocholate

 is also ol)serveci in ppllen-niothe.,r-ce]ls of LzZi'2i7n• li.:.o'ri'tut,in.

     The process of t'he clisorganization of chromoso.mes can best be
 tracecl wheB a o.2b" 9'o! solution of sodiuin g'lycocholate i.s usecl as the

 test soltztion. XVhen chromosoines xv]iich have disappearecl uncler t]}e.

 action of the test solUtion are causecl to ireappear by the•• a(lditioii of

 CaCl,,-neutral recl solution, appliecl io niiltutes after the test solution,

 there appears in the chromosomes, in xvhiÅëh the mati'ix is obscure, a
 xJei'y clecar spiral band staineci i'ed (I{'i.g.,". 2 b) xvith such clearness tl]at it

presents a keen contrast to tlie cases where the clye-solutioi} is mere]y
a, ppliec"i to fresh pollen-mother-cells (,It-ig. 2 a). XVhen the test solution

is allowed to act for 3o minutes, individual chromosomes can no long'er

be macle clearly distinguishable by tke aclciition o.f the .second dye-

solution ; althoug'h their spiral portion is sti]1 visible, it is now very
irre.,o.'tilar iR its. coilin.o.," (I-"iL,,v,'. 2 c) ; and, xxrliL<-.-.n the soltition is al16xved to

ftct for i houi", even that is lost, aRd the cell is noxv st.cinecl niore i'ed

in the peripl}ery than iR the central region.
    Tn anaphase, telophase and interkinesis, the effect of the test solu-

tion is tlie same as in niettiphase with a seeming exceptio, n, which is
due to the fact that iR these sta,cr. es the chromosomes 1]ave be,en diviclecl

into txvo polar tt'roups. A. s the cl}rc)niosonies s"rell under' the inauence

of the test solution, and tl}e fg'roups beconie larg'er, the red stt,'tined

cyotoplasin xvhich stirrouncls tli{(nn is centrifu.o"ally clislocated, t).nd tlxe

part bet"reen theni appoart in E n optic.al section as a re.d-stainecl baiicl
at tt'ie equatariai re.o'ion of the cell (I?ig. r)). CI'his bancl beconie.s thinne.r

as the. infiuence. hn,creases. fn tke last preineiotic interp}).ase, and t'he
ni(iiotic pirophasci, tlie, c}ffE.ct is also the. siu}ie as i]i these. stELs.)'es (l;i..o'.

,t) ; xvl'ten the (tsffect is strong encu..o,'h, the nucleHs disappe.ars, ancl the

cell is stainecl inore recl in tke peripheral re.o'ioii than in t'he cet}tral

(I;i.g'. 4b). 'I"he latter region appears tn be lioniogeneot]s, and t'hn.

Ionger tl]e test s"ltTtion is alloxvnd to act, the lar.o.'er it .o'roxvs, tintil th<v

periph(iral region is nia(lc into a thin laye.r. If, in these e.xl)erinients,

ac.etocarniine. is use(1 {nsteacl ot' tl)e Ca(1)12-neutral i;e•d solution for tlie

secon(l stainin.o..', the disor..o.'anizecl cliroinosonies [•trc c.()ntracte.d into an

ivre...o"al,ar niass, a•ncl naturally in anaphase aiid tho succeedin..o- staf.rog.,

xvliei'e two chromosoine g'roups are found, no s' uch stained bancl as
that just inentione,d al)oxre conicis ii'ito vie.."r in the equatorial re..c.'ion,
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    IR accordance xvith BoAs' resuit, it is fottncl that the clisor.craniza-

tion pt'ocess is accelerated if sodiuni glycocholate is used tog'ether with

a neutral salt in a certain concc".ntration. I?or exaniple, xvhile, if nierely

a o.2s Oi'6 sodiuin glycockolate solutioi] is used, it takes moi'e than 3o

miiiiites to disoircr.ciiiize the iiietaphcasic chroiiiosomes, only io ininutes

is long enough, if o.tl. mol. I<Cl is addecl to the solvition, ]•>;o individ-

ttal chroniosomes reappear when acetocErmine is acldiecl, bLit only an
irre.ff. ular niass o'f chroniosonie substcftnce, xvhich occupies. eke central

re.crion of the cell. The time necessa.ry for bringing the chromosornes

or nuclei to the disorganizecl or sxvol.len state, is niore oi' lc:ss differ-

ent in di{lferent pollen-mother-cells. IBut the range of variation is so

sniall that it is possible to draxv a sharp line of cleniarcation 1)e.txveen

cases. in xvhi,ch I<Cl is usecl ancl those in xvhiÅëh it is not.

    A series of experiments was macle in which some other salts such
as INTaCl, NaBr, N'a2SO,t, T.iCI, CaCl2 etc. were aclcled. These salts do

Rot ic ppear to form a definite series accordin.cr to the inteBsity of their

itifiuence upon the action oÅ}' the soclitim glycocholate solution, but seem

to have- almost the sa.me intensity except CaC12, which.is less intense

than any of the other salts. For instance, wheR a o.2s 96 sodium
glyco.cholate solution containiiiLS' o.g mol. CaLCI,, i$ usecl, chromosoines

can reappear in their indivicltx,al fornis shoxving' a clear spiral $truÅëttMre

(Fig. sa) on the aclclitlon of acetocatnnine, if it is adclecl io minutes

after the solutioii kas been applied, xvhile with the same mode of
treatment they reappear only as an irreg'ulcr, a.o..'g'regate.cl mass of
chromosome substance (I?ig. .s b) wlien the test solution used contains

one ot' the otlier saits insteacl of CaCi2. In the fo]rnaer case, it tal<es

abotit is niinutes after the solution is adcled for the chroniosomes to

i'each the disorganizect state. That the action of scdium glycocholate
is not perceptibly influencecl by the previous tireatnaent of the material

i,vitlii the neiLitral red solution containing' a ttrace of CaC12, xxrics shoxvrii

byacontrol experiment. ' '
    O.bservations were also made uncler darl< fielcl illumination by
menns of a paraboloicl condenser, In tliis niethocl of obsei'vation, d}e

iÅé..o.'ioR of a cell occupieci by the swol]en or clisorganizecl chromosonies,

is at first optically enipty (I?ig. 6 b), })ut after a fexv niinutes, a clottcly

oar turbicl appearance xvhich can not be observed xvitli t.he orclinEtry
methocl of illumination, beconies visible in this region (I'ig. 6c), if a

noritral salt is containecl in the test solution. .NTot only Å}TN-,T,rtCl, but ,also

some other salts such as I<Cl, CaCl2 bring about tihe. same appeairance,

and the plie.nonienon is obscrvecl to tqke. place irrespective of the
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.stage oÅ}' clivision. Thetime necessary for bringinsr about the turbidity,

depends on the concentration of the sodiinn glycocholate, aLncl not on
that of the salts containecl, as is seen from the following table, althous,l}

the loxve,r the concentrcfttion of the latter is, the xveal<er is the turbidity.

 Collcelltl'ELtion oE
glycocholate solntion
     iii %

Concentration of
   NaCl
   ill MC)IS.

Time necegsary
 for turbidity
 Hl TlltllUteS

O.2S

o.25

o. 2. S

o.I25

o.o62s

l o.S

o,25

o.I25

O.I2 .{

O.I2S

l
l    gil'igi   ;

    This t'act .shoxvs that the salts are. responsible for bringingr about

the tzwbidity, ancl also that, before they act on tliLe chroi:nosonie sub-

stance, the lattgr inust underg'o a certain change producecl by the
sodium giycochoiate.
    A i 96 socliuin glycocholate solution is all<aline in reaction, and

hence, there is a question xvhether the hydrogen ioR conccntration is
alone responsible for the chromosome swelllng or disorgEnization men-

tionecl above. XVe have, on the other hancl, a datum whicl'i shows
that this is not the case. If xve use a o.o[ N ImlCl solution of scdium
g'lycoÅë1itolette in the concentration of i g6 (plrll 3.`) instea(1 of the or-

clinary xvater .solution in the sanie concentration, the chromosomes
gi`adually swell as usual, and entirely disappeav after a few minutes
(sLio' or more). They may be contracted by acetocarmine into aii
irreg"ular niass, but iio individual chromosomes caR be distinguished.

. ifi'x.notl{er bile salt, sodii/int clitolate, was also foui:ici to act oB the

cliromosonies and nuciei just ln the saiiLite x•\Tay as soclium gl)Frcocholate.

                 II. Root-tip-cells o{ Vicia Faba

    ln thi.s experinient, root tips of T/"TiL'iLp Jtzba gro•Nvn in saxvdust

were used as niateri,al. [<.oots of r) to LL cms. In length ]Lvere wasli{ed,

aRcl then ininicir;sed ln the test solution for a tlnie. 'In one series oi'

exl')eriniLents, the root tips were inTin:iersed in a 2 O/o sodii/im glycoclitolate

soli.itioir{ for .; l}ours, s hours, io liozirs, 24. hours, r)o1totirs, so hoiLirs

and i2o ho"rs respectively, ancl were immediateiy 'fixecl with CiAccio'.g
]ipoid tixativei', af'ter they had just bden xvaslnecl xvith xvater. Tn an-

  i. CIAccio's i}xing mixture; s % potassium bichromate solution 8o c.c. ; 4o% forn,alin
2o c.c.; glaciai acetic acid S c.e. I;or details, see Ro.Mnls (Ig28>, p. 26g.
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oeher ,serie$, the root tips "rere imniei'secl in a 2 o,5 socliLnn glycocl}olELt'e

soliitioi) cor'itaininL.r. o,s lnol. INI'aCl 'll'or io nrtinute$, 2o iniriti.ites, 3o ntintiteis,

i hour, 2 hours, r) liours and s hotii`.g respectively, ttnd then iinniecliately

fixecl in the saine xxray as in tl}e ca$e oÅ}' tlie first $eries. Sections, 7

niticra thicl<, "'ero cut, and cloublJr .stained "'ith ,E.}udan IIII ancl il'JIEtsi}EN-

iiEkN"s lroiit haenieLtoxylin, or xxTith tlite latter onl),r, f.or c()iiiparison.

    IIIn those root tips, xvl)ich "'ere, as contro], djrectly fixed "'ith
Ci.xccto's iJiietlLod xvitlLoi.it recei,vin,.o' any Ii>reiLrious troat;iiient xvitli the

test soli.itioiis, cl,itroinosoi:ties a'id nticlei are stainable by I:kH:iDiENiiisiN's

],iaen'iatoix. ylin, l)i.it by Sudtm"i {llll' only very tl.aintl>r. IJhe ntzcleolus

tal<es bc)tl.L haeinato.xylin atiLcl. Sudan 1[.{Il. "I'he cytopl.atsi"ti is sti[tinecl t</)

a certa,iti cxteiat ],vith LE.B. adEi.n III' , bi.it hE}.irclly xxritl/ l]E}.eiitrLatoxylin.

    I'n the inaterial in tl}e first series fixed after i}nniersions oii i huttr,

2 1]ours, , and r) hours respectively, Ro reco.{rnizable change x•vas 'founcl

in either nuclei tbr chronx)soines. In the root tips, fixed afteir .l. and

s hotirs' iirtriniersi()n, tlic} ntic3ei.is disal.)pears in the cleri"titatog'en, ancl

inany drops, stalnecl xvith Sudan IIII, are founcl in the'cytoplttsin. I.n

tl}e re.,(.rion <)'f the periblein ju.st beloxv the derniatogen, the nucleus is

very ineagre in retictiluin, bttt contains niEtny droplets xvithiti ie. 'J;liese
clroplets are thicl<Iy stained ",'ith'  hcxeniatoxylin, Kvhi]e the Lg,i`ound sub-

stittncus of tlie nticl()tis arci f'aintly' stakitecl only xv'ith Sticlan I'Il[ (Fifr.

7a). ]n this ciuse, tlte cytoplasiiiL liakes Sudalt l'i.I. moro intc)nsjy than

in the case x•vhei'e. the niaterial has not bc}en treate(i xvith the test solu-

tion. {n the next inner reg'ion o'E the perib. leni, a rc'tther large spherical

})ocl>', xvhich appears to be the nucle.us, is seen (Fig. 7 b). Irhis body

lool<s lioinoE}'eneous, ancl takes Sticlan I.[II evenly, e.xcept for a sphÅëric--

t}.1 reg'ion, xvhich is 1'ionao,(,,'reineoi.i$ Ei.s ivell, 1)ut reniLakis unstained.

Irhe payt of the body xvhich tal<es Sudttn IIII'll is positive to IF=•ui.c}EN's

thynionticleic acid reaction, and it seenis that this part has bee.n clerivecl

froin the Rucleus by its cleforination. Il'B t'lte region of thc} lperibleni,

very ne.ar tine pleroine, and in the latter too, no inarkecl effect of the

.sodiuin s,"lycocl'iolate is recogtiizable, the staint")ility of the chroinoscnnes

ttncl ni.iclei l[)y haeiiriti.toxylin eLncl .S.Sudait 1[[.[ being the sanie as iR the

c,'Lse of tlie control.

    In inateri.al flixed at'ter i{nniersic-)H t'or io ho'tir,s, iiuclei ancl chr()ino--

Sonies can be seen neitheir in the clerniatog'en nor in a largre })art oÅí'

the periblein. In the dcfrinatogen, and a fexv out'er lay(,irs of t"he peri-

blein, an irre.o'ulat" niass. of sub:st,ances, stainecl ivith Suclan I{I, ot' such

nias.ses loosely gi'oupecl togc}ther are fo. uncl in tlie .cytopla.$ni, "Thich

is fcalntly stainecl xvith the dye. In tiie outer region of the iniddle
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layers of tlie. periblcin, no sLich niasse.s at"e observable, 1)ut a nuniber

of clrop$ of v•arious size$, stained xvith Suclan III, are founcl distribut(.}cl

in the c}rt'oplasni, xvhic!i is. stained as xvell, thous,h to a less de.grec

(l.;i.(r. 8 a). 1;hese clrops clo iiot tal<e inuch haeniatoxylin in a sins,'le

staining+, xvhilct th(-) c.ytoi)iasni containinsr theni inay be clecply stained.

'rhis rcgion of the. peribleni correspcnds to tl}e i'egion xvherc in thc
inaterial fi>ged after s 1iours' iininers{on, a s.pliericai bocly, stainecl xvith

Suclan IHI, Nvas obsorvecl, [n the ne.xt inner reg'ioii, the xvhole. c>;tJo-

plasni is stain(.i.cl tio a ce.rtain ext()nt. xvith Sudan .:If, but, in inost cases,

cioiritains no partJici.ilti.r structi/ires or vis.ible procli.icts xv?.rth sl>ecial tncn-

tioia, althoug}'h there niay sonietiine,s be found a fex}r sniall droplet.s,

.stained "'ith Sticlttn [I[L In a fe"r cleep jtiner layers of the peribletn,

next tlie plerome, nuclo.i, ali)pot).r to rcm'i;Lk:t aliii:iost ii:ttactJ, buk soitiex\That

sxv•ollen, gtncl c).1ir{/>niosonrte.s Etre fotind shoxving a IEi.clclci.r, or spiral stri.ic-

ture (Fi.o'. 6 b). In the, pleroine, t<.)o, nuclei i'einain in tt niore or lctss

sxvolle.n state, and $hoxv an internal v•aciiolizE•Ltion. '
' In inaterial ininiersecl for 24 hotir.s, the e.ffects of t}ie. tes.t ,solution

are alniost the. same in thc} dcrmatos,'eti and in a ]ar.g,'e pai"t o'f the
periblcs/na as in thc}, ni[-}.terial iiiin7iersc}d for io hrJurs, the, irres,'ular inass

or naasses of sttbstances, $'tainecl "rith LSuclan IIL'bcing- also founcl in
the c>rtic/)1)lasin (i;i,(,),'. g a). 'I'hese niasses arci neg'ative to !;it.uL(}EN's

tinynaoni.icleic acid rc,,actioi:t, Nvhilci tlie cytioplasi ti containi-sr tliteni sho"r.Is

a weal<]y positive reaction. If the cflfect is. iiot very .strong, the niiclear

bouncl,'Lry niay 1)e se.en in thct outet' layers of the. periblem, and the

substtxnces staine.cl xvitli Suclan I.I[ aire founci surrounding' the outside

of the nucle.ar boundar.y, within which the rast of the i]uclear reticuluna

can bci sc}ten, nial<iHs,- a luunp on one sidc/) of thc ni.icieus (1;ig'. g 1)),

Thi.g. r</)i:imant o'f the rc,ticti].tiiiit, xNrhe.n doi.ibly stainc)(/l witil} Siidan lli.

ttncl l.rlEiDi?.NiiEiN'.s haci.n)atoxylin, cloes not shoxv inuch aflinity to thorsci.

clyes, cspecially to the foriner, and is positive to IFEui.(}F.N•'.s reaction.

Iil the, iniclclle layers of the pei'iblein, no trace of nuclei and chroino-•

sonies' cait bu' obsc}rvecl, bi.it d, rops, NA,'hich arc) stainecl "rith .Sudaii Ili.l,

are founcl in the. c>rtoplasin (Fig. g c), II.'he substance of the.se clrops

is ncgatix'ci to l;F.ui.c}EN's recactio. n. I.R a fc)xv cleep inner lay{/)rs of thc

pcriblein, jtis.t outs.icle the pleroine, both nuclei and clironiosoTnes still

exist in a sxvoll,cn state, as in tlie inaterials ininicrsecl for a shorter

time. Tlie chromoso.mes are foimcl staine.ci with h:temato.xylin, ancl
shoxv a spira.1 stt'ucture xvl.iich is inoi"e or 1{.iss broken (Fig'. io). In

the pleroni(i, (i)n tl-}(.'! ot]iLer hand, tli<),re cc'tn no longer be sec)n ni.iclei

ancl chroniosoines, btit in the cytoplasni, such .sinall clrops or niassors,
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staineci xvitl} Sudan 1{II, are t'ound as those xx'hich ha•ve been seen in

the miclclle layers of the periblem.

    r,1,aterial fixed after an iinn)ersion of 3o hours ancl tliat af'cer .so

hours, shoxv no consklerabie cliEference iii tho results t'roni tliat inimer-s-

ecl for 24 hour.s. X,XJhile in all the tissues. except t]ie cleop innar layers

of the peribleni, the. nuclci ancl chronio$onies disappeair, the cells being

f'ouncl stained kinifornily xvitli Sttdan 'illl, they stilj. sho"r, in tl'ie ex-"

ceptiontLl layers, a certaiR strong resistance to the test solution. IB
tl'iis region, the, chronioson)es lo,se clistinctness of contotir, but thcir

spirttls still reinain in a niore or less cleaz' forni. 'lrhe nuclei also reniain

in a sxvollen state.

    In niaterial fixcd aft'er i2o hours' ininiersio", the infiuenco seeins

t(> be stironger, but tho results az-e largely the sanio as iiiL the ca$e of

3o or so hours' lfiriirLiersion. I.[.n this i'iaaterl al Ei. I!)lasnaolysis-lil<e ap-

peai:atice is found in the cells. In tke othe,r niaterials, iiientionecl above,

this is'also recognizable, but to a less cxtent, Thoti.(,.rh it rLi'inains uncleter-

niiRed x.vhetlier o. r' not it represent$ a shrinl<ag<.} of the protoplttsin, dtie

to the i.nfiucnce. of the fixative, such has not been observecl in the
coiiLtrol, i. e. tlite non-treatecl inaterial fixed x•vith 'the .saine fixative, '[n

short, so far as the p'resont investig'ation is concerncd, tl}e longeir the

tiine of iinnieLsion, the clearer the pla/ inolysis-iil<e appearance. In the

deep intier IEtyez's of the peribleni, the nuclei, still reiiiain in the sxx•'ollei}

state, as xvcas inentioncd above i'n the cases of ('lie shortcr lininer$ions,

but liere, the ret,lculinn, xvhich tal<es inore Sudan I.I[ than haeniatoxy-

lin, is very thin. The cl]roniosoines pi'esent the appearance of the
"chromosome-iiegative" in ]XT]Y:ii:sc's sense, showing no trace of the
spiral eleinent xvithin (1;ig. ii). I.ti the pleroine, the niicle.i coinpletely

clisappeEtr, and thc cells are stainecl x•xrith S"clan IIII unifornily.

    Thc nucleolus ttlso disEppears under the action of the test-soltition.

X•Vhen the action is not strong cnough, it re.inains, Etnci tal<es botli

haeniatoxylin and Suclan 1'II, to a certain extent. In the clor'matogen,

it can not be seen in inaterial ivhich has been iniinersocl in the solu-
tion for 4 ancl for .s hours. In' niost peribleni laye,rs, ancl the pleronie,

it reniains intact e.ven in iiiELterial iniinei',sccl fo]r io liours, but in those

of niaterial hnnier$ed .still long'er it disappears. 'I'n the deep inner

layers of tine periblein, xxrhere chroinosoine$ and nuclei sl}oxv the $tronsr-

est resistc"Lnce, it also reniains lntact, irrespective of the lon.crth of t])e

tillle of illllllel'sioll, so 'gar' tls tlle• pl'esc}llt illvestigEttioll is concellled.

    [lro suin up the results ()btained, nuclei ancl chr()inosoines first
   'sxvell ancl thon disappear uncler the actloii of,soditini srlycocholate. In

          '                                      '

'
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til(1. tl"tLllS. itJiOll StEtL,O.'Cts., dZ'Ol)S ,{)1' ilTCigl.11al' lllELSSeS O'tl ,a Sl.lbStallCe. ..O.-ii,,il)tt'

a lipoicl reaction appear in the. cytop.lasni, the fornier usually bein..o-

clistributed here ancl the.rc}, and the lattcr bcin.o.' le()g,.ely g-roupecl to.-

..( .rether ha tho central re.gion of thp. celL 'lln t'he. case o'f. clnroinosonaes,

the niatrix sxvells, and dis,appears fii'.gt, ancl the spira.1 part reniains for

a tiine in a niore or ]ess affected stcate, 1)efore it conip]etely disic ppears.

x-X.nother reinarl<able f,act-, t'ound in thc e.xpo.rinie.nts ii3entioned abov(i,

is that, in a fexv de.e.p inner 1,ayers o.f the pcriblein next the plaroin(L,

the. nxiele,i ancl clir{r)n'i<.'}soi't:tcts, ancl 2).lso tliLe i'iucleoli, shcxv a,i"t a,ppareiTtt

resistanco. to the socliuni tt'lycoÅëholate solution xvhich is strong'er than

in ai}y of. the other I>arts of that tissue., or iRde.c!cl ot' other tiss.ues.

    IR the inateirial of the secon(1 series, xvhich'xvas fixe.cl after io
n)iiiutes' inaniersion, thct nuc.ieus clisap],)ears in the clcr;na'togen, and the

cell is stained xvith Sudan i'I.I. unifonnly. 1[n the outer iarg'e. part of

the peribleni, tlie nucieus exists, but sxvells, ancl is vacuolizecl. In a

few inner lx( yars., it s'wells as xv"..ll, but is not so a><te.nsive.ly vacuolize.d.

.l'n call the. reg.iolt of the perible.iii, it is staine.ct Nvith Sudan III heavily,

and xvitli liaoniatoxylin only faint]y. CI)he c,ytoplasni takes both S. uclan

Irr, and haeinatoxylin, to a certain ext.ent, but seenis to take tl}eni
nior('t in the i]}ner layer$ of the. tissue than in the outer. CI'he ehronio--

sonies ln the i'nner laye.rs are. stainecl xvith. .S.luclan '{'I'll vc}.ry faintly, tLnd

xvith hae.inatoxylin slig,'ht]y niore clee.pl)r, so tl}at thoy alinos.t pi'eseiit

t.he appearance of the " cl}voinos.onie-no.f.)'ative". Iln the pleronic, tl]e-
        ,nuclcus s'tains deeply xvith ,Sudan I{f, but 'tha cytoplas.ni only rath(ir

i]aintly. 'I"he plasinolysis-]ike, appeayance is niarl<ed in tl•}is inaterial

(Fis.. i2 a), ancl the c,ells shoxv it less in.arkecl]y the long. ejr it is iin-

mo.rsed C.{'i..cr. i2 b). T]ie influencc of sodium glycocholate seo.ms to be

morc intcnso xvhen the "plasmolysis" is less marl<ecl. This s(hems,
at firsti sig'ht, t'o be inconsistent "rith the conclusion draxvn fr'oin the

(sxperinients iii xvhicii soditun .oglyc.ocholate xvas tised "rithout i• ;,c-tCl, but

it becomes comprehensible if it is assumecl that N'aCl has an cffec,t on

tha permeability (cf. 'l"}oAs, ig-7i). In inatcrial fixecl after 2o icnd 3o

niinutes' ininiersion, tl}e results .arc alinost the saine, in all rcspects,

as those just inentionecl ab. ove. In niaterial fixed aftor ininie.rsion t'or

,a lon.grer tkne the nuclc}i disappear in tl]e clern'iato,,o,,'en, as x/rell crtg in the

outer layct}s of t!•ie peribleni, droplets s.takie.cl xvitli Sudan Irr beintt'

t'oun(l in tl}e cvvtoplasni. Iln this root tip, " plasinolysit " i.s hardlrr ob--

s('irxrable. ,lln the inner r(>.gion ot' .the peribleni, ancl in the pleronie,

tho. nueleus exists, but the raticuluni can not be seen in it, the "rhola
nucl(ius bc}ing' staiiiÅëcl "'ith Stidan III lionio..o'enaously. In thc clee-p
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inne.r la]}r(irs oti t;he pc}riblem, the, retic'alunJi can bo s(ien, nitore or 1(/iss

clearly, ancl the clironioso. nies as xxrell, but tliey present ti,ic.i [Lppearance

Of 11C:9.'atiVe. fi..O.'ul'e.s, 11ot t,-kill9.' cllly clye. '!il 111ate'rial ftxed aft()1' 2

ho.uirs' iinniersion, the nuclei ancl clMroniosoines disappoar in the der--

inatogen, in inost parts of the perible.ni, ancl in the pleroino; thccells

,arc found staine..cl "rith LSudan IIII unifornily except IR tho. periphery,

xvlitere it stains niore cleeply. In the deep inner layeys. ()t- the, periblein,

the chronios.oiiies still retain their sl}apes,, but appeEu" ag nogatix'e
figz."ures. N•eitlzLc>ir in the, niat(.}rial fixecl aft'er :r), nor iR that 'fixed aft('tr

s hours, is thei"e fotind any di{}ference in it ny irespect froni One case

ol' niaterials iniinersecl foi" 2 hours, and the e'fflect in thesn inaterials is

coniparable in its int'ensity }vith that found in the n?aterial.oÅíthe first

series Nvhich xvas treatecl xvith the test-solution foi' -.4. houis. •
    lrhe nucleolu.g. disappeai's in the clerniatog.en in all thc niatei'ials

of the second series. In niost periblcni layers, and in tlie pleroine, on

the contrary, it niay persist, and rather clcaLrly, if the niaterial is ini-

iii(}rsccl foir leii.o'tlis of tiiiie ]]ot lon.o'er thEui i hour. 1[ii iiiaterial fixed

a.fter 2 and 3 liours' ininiersion, it can no lon..o'er be observecl in niost

of the layers of the periblein. '{n the plero. nie, it coBtinues to exist, ])ut

1ose.s the property oi' tal<intg niucli Su(lan I.ff. In niateirittl knnie;rsecl 'for

s hours, in alnio.gt all .case.s, bozh in tlne periblein and in the pleronie,

(;xcept the fe"r deel) inner layers of the fomnei`, xvl}cre it cati akvays be

founcl irrespectixre of the len.ogtl} of tinie of iinniersion, it hardly persists.

    ".l'ha results obtained, lil<e those ol')tained froni the polla.t} inother

.cellf in 7.)'atlesca.n!i7x r(:flc.x"a, point to t'he. conclusion that the action

of tL sodiuin glycocholate solution is acceleratecl ])y the adclition of
Ni,tCl.

                          Conclusion
                                               '                                           t/
    li'n t'he l)rese.nt testf , niada xvith socliuni .oglycochnlate, tlie. folloxvintt'

results xvere obtained :- i) XXrhen 'f'resh inaterial is used, the nuclei

ancl chroni<sonies are, under the action ot' the test solLition, brou..o'lit

                                'to such ,an exti'eniely s.xvollen state, tliat they can no longe.r ba obse'rv-

ecl under the niicroscope. ]'f, in this Åëa$e, tlie inaterial has been
tt'eated for only a sl}oirt tinicx, the.y can be. conix'actecl ancl biroug.rht b:•Le.1<

c"..(.)'ain to t.heir oris.'rinal .gtate, in xvhiÅël'i tl.]ey pr{isent thcir charac.teristic

shapes, hy the use of certain centrac,ting ag'ents sLicli Es acetic a,cicl

or C)aCl•2. If on the other ]tancl, the 'treatnient, is contini.iecl t`or oxrer

an hotir, tliey can no longer be brou..o'ht 1.)cacl< t('} tlie.ir 'hrtdi]Lri(.Iualizecl

lrorms, 1)ut eitliei' remahi ki a difft}se stat(}, ()i' Ew() c.oiiti;ELctecl {tito EL mass

                                                   t•                                          '                                               '                                     '
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of irrcgular shape, according to the contractlng ag'ent usecl. 2) Xl Then

inateyial trc}ated xvith th{.} test soli/itioR is fixed xvith CiAccio's lipoid

fixativ•e, thc nticleus ancl chroniosonies can be seen on}y in tissues on
xv-hich the. tes't solutioR caii 1iarclly, or only xv•eal<ly, ELct, and iR tissues

xvhcre the. acti()n is' stronsr enous,'h, they c{isappear xvith transition stag'{'},s,

in xvhicla, clre. ps or irr(i..g.rular incLsses of a substanÅëe. xvitl} a lipoid reaction

appear iR the cytoplasin. 'l"hose results sve obtaitied are sis)'nificant froin

tlie point of viexv• that lipoid niay be a constittient substt/nce of the

nucleLis aiiid c.liroi'iitosonies.

    I?roni the results of a series ot' expei"inients, ()Es canie t{.) the
concltision that cells capable of clivision contaiR a chroinatin--cli$solving

enzyi:tie, " iLi.iclease ", "rhich, on acldition of t]oltiol, chlorofortrti, I-',lt(/)nol

e,tt[). xvit]h, or xvlthout, Ei. ce.rtain perc.(.rintcag(/} of ,'.'a(/;l, oir son"r(/;, otl}(li.r

neutrttl salt, c.J•m diss.olvc the mitotic, 'figures,, and et'pecially quicl<ly,

thosci. in inetEtphase and anaphase. Ni:ArEc (ig!o), has nct positivr(Sy

disagrecid xvitl} tliis. the.ory of ()Es, buc has, ckt tlie saine tinie, not fully

ti.cceptecl his viexv of the. existence oii "nuclcase" as conxrinci"gly
clenionstratecl.

    OEs, "'ho se.ems net to httx'e c'onsicl(//)irecl lipoicl as on(i) ot' the nitain

col]stituciilts o'f clll`olllosolllcxs, has 1]ot 111aci<) ally statelnellt ELbout tl}c,

r61c xvhich is played- by toluol, clzloiroforin, aiid phenol in hi,s experi--

nient.s. .l'ii, on the other liancl, "•'c} recogiTLize tlrie e).<istc)ncci of lipoid

in thc chroinosonie substance, ,the r61c tliese rea.o'e,nts played in ()ir:'

c}xperiinents x}Lrill bc)conkc. c(i}ncc)ivable,, ancl tiic iresi.ilts iLv•e• o})tainc}cl xxTitli

socliLini glycocliolate are cotiiprehensible as beiitg those of its dirc:{.rt

action on lipoid, or, at least, its indirect action as an activator of EL
lipoid-clissolvinsr cnzyine (see XVA'rEi<ifA"T, ig3i).

    XX; e are at prcsent unable to cliscuss the probiein 'further, and, irroin

tlLc. re.stilt.s ot' otu" lnv{/'tstig'E}.tioii Ei.lon{/)., no defiiriitc! conclx.ision mE}.v 1){).

drt}xviit as t]o xvhether or iiot 2t n{/)tablcs ai'iiotuit oS li])oicl i,s containe</l

in the nucleus and chroniosonies. If, on the other lnancl, thet'e xv•iLs
othc,/r e,vricleiitce t(.} si.ipp(])rt the vieNv tliat there is lipoid iiit the sub.stancc

of the nucleus and chroinosonies, our re.sults niight be tal<en as .sup-

ple,nientary to that evidence.. .
    IiossEL (I8gT)t, I-1.NNsTEF.N--CI<ANtN-m< (T cyIg), GI<AFE (i c)26), II.EpEscll--

i<iN (ig2" '26)? GuTsTEiN (ig2;), txiicl soiiie others are inclined to be.--

lie.ve in thc cxistence of lipoid in the nucle.ar substanc.e, cat least, to a

cei't,ain e><tent. I<ossis'Li si.}o"rs no direct prcof of it, but Gu'ffg'rEiN

  i. (1)1,Lccl Frem KiF.sicL.
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(ify27) coincs to tliis conclcision on the basis of thci results 1ie obtttined

Nvitll haelllEtt'c'ii!] $t.lil]illg. 'Y"AM.NII.lv (Ic29) 111cilltiola,s ill llis 111ollogl'E}pll

that he obtainecl positiv-e results Nv•ith .ScHui•iAcnEi<'s inethod in the

peril>hc}ral layer of chroniosoiiies, aiiL.d tiie nieniLbratie surrouncling- tJhe

nucleus. 'lrlANsTEEN--CRil,ix'NEi< (ic)ig) ai]cl (li'i<.AFE (i(y26) are ratlier

e..xtrenie in their vio"'s, tal<ing lipoi.cl as the principal constituent of, the

ni.iclei.is xvithotit IEvyl'ng i"iii.icli stre.ss on i:ti.icleoproteicls, coirtiLnTtonly s(.}

re,(.rarclecl. .In his nionograph, IS'.EpEsciiKiLN (ig2tL) concludes that in t'he

nucletis, proteins niay n(j}t exist in liliLe liree fornri, bi.it krL aii tinstable

coinbinatio'n "rith lipoids. Our furtlier inve'stig'ationi, uiidcrtakcn in

coi'ijunctioii xvith thTX{L'r. Si,iiNi<E, tl:te senior collaborator, also shoxvs tliat

lipoid is one of the chief constituents of the nziclous ancl chroinosonios.

    Since thc first chenTtical analysis by ]F}'IiEsci-iEi<, it has been coin-

]Nonly b(.,lieve'cl that nucleoproteids are the niost inipoi'tant constituents

of the nucleus (]<ossEL, igll ; II.ii.iEix'FELD2, i8g2, 'gr) ; S'yF.uwEL;`,

igir), 'ig, etc.) and that the chromatin is richer in nncleic acid in
initosis than iR the resting stag'e ot' the nucl(i.us. (N'i'L'"TEc, it)io; C)iss,

igo8). In thc prescnt experinients, it 1}as been shoxvt} that, tincler the

infiuence ot' a soclitun g'lycocholate solution, the naa,tri.x of tlie clnronio-

soine clisappears first, ancl thc`ii the spiral part. 'f,n ()tirjoint investig"a-

tion, it xvas foun('l that, in heterotyl)e inet.ttp' hase, the spiral part ot: the

chroinosoines in pollen-inother-cells of 1>'a(lc'sca,nk?v •7'(:IYc,.,va is positivc

tc> lriÅíui.,c}EtN'•'s thyinonucleic acid rettc,tion. 'lrho. res. vilts of tihe test's niacle

"rith sodiuin glycochcrlate are, tkorefore•, in accorcl xvith t'he viexv that

thc niainix consists niain]y of lipoicl pro.bably in a loose coinbinati()ii

xvitli proteiiris, ti.nd the sli>iral part iTiitetk]ly of nucleic t}.cicls, or ni.iclco'-

proteids.

    As to. w.he.the.r tho fact 'fotmd by the presc}nt anthor, that the spk;al

part too finally disappettrs uncler the action of. soclitnn glycocholate, is

cltic to the protein-clissolvinsr pi`operty of the r{i)agent Ei.s assuinecl IL)>r

.Bo,xs (igr)o), or clticfly to .$oltitioii oti' lip()ids containc,cl in tlie spiral

l]ELIrt, xve ELI'e ELt pl'ese.nt 11ot ill Et positioll tc) .()'ive ."tl)y .su..(}'s,'estioll, but

thc IEttter alternative seenis to be likely. S. uniniarizin..{r the, rcs.sults o'f

l)is oxpt'),riinent, "SIAiiAiiA ([c)27) sttites that "lipoicll(>s.liche {.)r..(rani$che

V'erbindu.ng'en zur Autl()sunLg' des K. aryotins boÅ}'iihif.rt sind".

i. To be pnblisl}Åëcl -lttter.

2, 3. Cited ftom Kn;,s,El.,
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                                     Summary

                                           tt[. i.n pollen-mother-cell.s oil .Tra•alesca,i2.l'!2v rt7Zd.va, and in root-tip-cr.(.}lgs
{.)t' Z17i'2'!;'i. uiflr,t5(r, nticlei ancl chr{/)inoson:ies .sxvci;11 extreiitiely Ei.ncl disEtpp{iar

tuider 1/'he action ()f socliuin glycocltol,ate. solutiot]s.

x The matrix oii tlL(//) clircmTtosoi/i'ie tixiLre.lls tu)cl clisti.1)p`ears fir$t, iLxrl)ilc

t]]e spirti.1 part r{L}iitrkains distinct t'or tt.tinite bt}fore it srreLdually disappcars.

3. 'J'ha action of sodiuin g'lycocholate is accelcratf".d b>r tl}e adclition

{.)f son:ie neuttal salts .si.ich a,s" Å}N'/'aCl, .I<(Jti etc. I'n this case, ti. cloi.id),r or

turbicl al}l)earanc)e, is o}i)sorv-able i.inder clarl< flcild illuniinatioiit in t]}{.t

nuclear, as xvell as the chroniesoinc substatice, after an interval of tinie.

'.L'lLe leit{rth <.)f the iiiterval depends on tlte coiitcentratioii olii the soclii.ini

s,lycocholate. solution, ancl the k}tensity ot' the turbid a, ppearc'Lnce on

that of tlie• saltTs added.

4. II.n root-tips, tho ni.iclei, c)hiromoscnitie,s, ancl nticle.oli I}lainly sh<z)w

strong'er rc')s.istanc.u- to the rea.{,.,rents in a fexv deep inneir 1.aycs/rs of. the

l)eribleni lyins}' ne.xt to the p]c,roine, than in any of tlie otlicr tissue,s.

                                                                              '

     ln conclu.sicn, the xvritou' wislies to express l}i.s corclial thanl<$ to

'I'rof. Xi. I<uxxr,Ni)tN for his l<incl s,tiiciancc: tlnroug'1iout thi.s inve,stis)'ation.
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I'I.s,tts'iis'b:N-Cii,xNiN'ieLi, i,3. icl}i(.}. I3eil'rii.g.e zur i3iocheniiu und l.'1}ysiolos,ic dev 7..ell"•and uncl

       der plasmat'ischen (.{•renzschichtori. IEIer. d. dtsch. bot. (i'tes. I3d. r);.

]x".j"vA"ruRA, l<. Ig!i. Die Cliolesterinestet-verfet:tun,cr,..<Cho]esterinsteatose> Jen:E. .

]{CRgsiilL., A. I{]3o. Cheinie des Prol/oplasnias. I.eipzig.

]<ossEL, jX.. ig[i. t.'•I)er cll,e cheiniscl]e ISe,schaiTenheit des Zellkerns. I.NIti-cli. IXIe(l. XV' ochen-

       sclir. Bd. s8.
Ll+:I{•;scil1"IN, XV. Ig2T•l. I<elloiclchumie des 1'rot'oplasnias. Berlin.
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             tttLl;.pF.sciii<iN, XV'. ig26. II;'bor' physikaHsch-cheinische Ursache des Tocles. Biel. 7.entralblatt.

       Bd. 46. •                                                                           tt/t/l-hl• "i"{Jtc, B. igio. .Das I)roblcni der l]efruchttmgsvorL.viinfire und anclere zyto]egiscl}e l`ragen.

       ]3erlin.
OI,.s, A. igoS. Il[Tber (lie 2X.tttolyse det' IVIitose. ]3ot. Zeitang. Bd. 66.

I<o"i[".is, l/S. I()28. IL'asthenbuch dev n)icvoskopischea :.iechn{k. "Iiinchen und I3eriin.

'XXrATpi<xifAN, N.'. Ig31. Ze}lstrtzlt'tur, Strahitzng tznd Fertnent. .['rot'oplasma. B(i. i2.

X'.•x!fAi{A, I-{., I(L}27. ExperinienLe}Le zytolo.,cr..isclie Beit]:.iige. jottr. of thc. !"actilt. o{' .Sci.

       Impet-. Univcisity uf 1['okyo. Sec. III'. 'Vol. I . part i.

1tiWts.xltA,l{A, l'1. Ig2{l}. "Saibo" (Japanese). "t"okyo. '

                             Explanation of Plates

                                      1.'1. x,'

      i.;iL.],. i. IPo}len-n]otliet'-cells in fr'l'adescantiit reL/l'exa in I--•inetaphnse ; a ttnd b. .fN

pa{r of inicvophotographs froni the san)c preparation. J'elEe]i-niothev-cells ivere l'irst tretLtecl

""ith o.ooS % netitral vecl solation co' ntainlRg a tvace uf CaCI2 (a), ancl then Nvith ! % sodituii

gSycocholate soiution fov 3 ininutes, nct follosved by at'ter-treatnient "'itli [t dye-solutfon <b>.

<CXI< l2)
     X;'i.a. 2. The same; a 'XVith tbe previons treatment only. b ancl c. Il'reated with
o.2s % sodirun grlycocl}olate soltit'a'on for io ]ninutes (b>, or ts'o n)inutes (c), the previous and

at]ter-tvexttinent "Tith o.oos % ileutval red solution, containins, iL Eracc of CaCI2, l)eitag ttpplied

in both cases. (a LSic b, 1!I2Å~]S I2; c, 1/I2Xpcriplttn oc. Å~8, "iXIak;un">

     l;ig. 3. IL'he stuue in vavious ineiotic stages h'oin lll-inetapl}ase to Interkincsis; a, a'

ancl b, 1)' are two p"irs of mierophotosrr[tphs; a and b. Taken aftet' pvevious tre,`ttinent

witli the dye-solation contnining, CaCI2; a' aRci. I)'. Encl-Eis,ures, res'tainecl xvl,th the dyein

solutiou after havinsr been trcrttecl "'ith o,5 % soditun L.r.lycocholate solution centuining o.s iuut.

N'aCt for5nigntttes. (DI)Xperipiaii oc. Å~8, ""alaktuR ") '

                                      p].. vi

     1;ig. til. Thc satne in ii yotn)sf stage; a tuicl b. xX. pttir of micyophotugiitphs; a.

'1'akc:n after pt'ev{ons treatnient NviC.h the ne"trttl red solutioti containing C:aC]:, ; b. ISnd-

l'i,.Ture, tk'eat'ed "'ith o.s % sodiuin giycocholate solution contalnlnsr o.s inol. NnCl, fut' s

]nitiRtes, ancl restained. (I),DXpetiplan oc. Å~8, " iTVIaltain")

     ]1;ig. s. CLShe stune in 1-inetaphase. I'hotographecl after appEication of t'est sultttivn

fot' io ininut'es. ]/Xcetocannine has heie been used as an aftet'-stainiug. dye-solutio'n inste.ad

oS the ncut'ral recl solution cont/ainin{) CaC)L) ; ii. 'IE'reatecl ivitli o.25 % sucliutn gf}jk'cu'cholate

solutlon, contaii}inf.r. O.5 niol. CaCl,, ; b. 'iCVitin the sttnie soltition, containing o.S inol. .ItllCl

instead of CaCl,,. <ili.2XI'{u g.ens oc. 5>.

     i7ig. 6. LN•Ilcrophotographs of the sttme ta1<eii "rith dark I}eld irlumiilation; tt. 2'h tu-

gvaphed after previo{ts tveatinent with O.O05 % neutral red solution, containing CaCIL. ; b.

I'1]otographed inimediately aCtc,r application of the test solation, o.s % so(lium t.Tlycocholate

c'ntaining o.s !nol. I'.aCE; c. ].'hotographe(1 a fesv niinutes !ater. <Cxperlplan oc. Å~8,

`" liSfakaii] )') 't.,• , '
ll'gfl':,,7; 3,1'i'e-1}j,i-l,,i':P,l .1[ewl,,g/i./i'ili.Ci2ilil•l.,,tS';';ttgaxll'l,i,,%..ig,S,11i,'li "'i;.CO:ll:Ic:.t{i,j,:.,i,ii,[li',il

<fli2xpcripian oc. Å~8, "il•Itukiitn ")



                On the Action of Sodium Glycocholate etc. 23i
                                                                 '
 , ltif;. S. a. 'lrhe s{une treated fov io hoars; 1;t'cin periblein. OIi2Xperiplan oc.
Å~8, " "[akain ")

                                   m. N••.rr.

     Fif.T. 8. b. IIrhe saina. 'l;Aroni the cleep iniier re.cr.ion of tlie periblem, showl,ng

chroinosonies in inetaphase. (Camera drawinr.: ili2Xl< i'2)
     I?i.v.. 9. 'i'he sanie traated for 24 liours; 'a and b. ]'erible]n cell layer be]o"' dev-

niatogen; c. Inner reg.ion of periblenL (ili2xpcriplan oc. Å~8, "sXirtl<ani ')
     l;ig. iO. CIrhe sanie treaEed for 3o hours.• =X. cell froin tlie deep inner region of tlie

per{l)len). <Camera draNving: ili2XI< i2)
     I;ig. u. T}ie gamc: treatecl for g2o hotu's. Fro}n the same re/gion as in I;ig. iO•

(I!I2Å~perip]an oc. Å~8, " x7Nial"tun ")

' . I"ig. i'2. I,'eriblen] l,ayers fvoni the sttn]e, treated xvitl] 2 % sodiuin glycechol{}.te foltition

containing o.smol. N'aCl; :t. for io minntos ; b. for s hoiirs.
([II2xperiplan oc. Å~{9, "IXIttknn ")
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