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cerning the perreability cf cell membranes, an
electric current wa Jected by a rmieropipette inte a2 cell of the salivery
gland of the fruit fly larva. Afterwards it was noticed that the potential
difference set up in the adjacent cell was clnost the scne as the treated
¢ll., Later large molecules are Ffound capable of passing through CONtacting
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Tons cerrying the injected currents of the above experiment can nove
through junctional mertbranc from one cell interior to the other casily,
but not through non-junchional nembrene to the exterior, Junetional membranes
are 1,00C to 10,000 times more permeable to thesc ions than the qon~junctiﬂnal
neribrane, In othor words, “the EOijhﬂCthuOL rertbrane resists the passipes of

these ions to the exverior ncdiun, ﬁluorcnpoln’ n negotive 1nq w1th
weight 330, that fluoresces when radiated by ultraviolet radiation or blue

light, wes usec wo show large rolecules' passage through the Junctlonal
nepbrane. After injeetion, mieroscopic observation under blue light was
followed. Thesc large molecules were sceen travelling from one cell interior
to other, but not to the exterior medium.

ato eontact will form a junetional membrane
in snongy eclls & seconds in carly newt embryo).
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allowed to convaect again, o new J unctional
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When such 2 cells are fep

nenbranes change ond rasu

'gsealing'. If the ecells wr
nembrane is forned
PO CELL SUHR. .
JUNCTIGN,

concentration of the cell interior is raiged
e} ty of the junctional membrane decrcases
nbviously. Wnoq the cel ontent comes to level corresponding te the
exterior(e.gz. by injectin ciun ion into the cytoplasm of the cell),
the junctiqn-l nenbrane bocones immernenbls as if the 2 cells are separated,
colesn’s ealcinm content is always nony tines

Wien the caleciunm 1
by some mesns, the permenbil

HU-

lower t:an tbn vntcglo*,



; Permeability is ol so related o 'lsolation'. Good isolation is

malntnlneo if 3 foctors arc suitably eprtlied. A glyopreiein-containing

B oo subs(@mce:ic used a2t ecell surfaces and ecalecium . and nmagnhesiun
conteﬁtfaré“ﬁﬁpﬁtigﬂkte¢%&9 nedivn. When the latter 2 factors are above : e
certa i:.'alpes;.gobT insulaticn is kente and the junctional rembrané il .
renains’ UQ;HE’blOi'lf these. 2 factors are taken away fron the metlnr,'t&e Lt
ﬂe“no“ 1=1ty decrcases and the junétional nembrane ney result in sealiig. =

gl "r., Otrﬂeuld . e R 1 '.ra

* - " . AT

With the experimental informa ta o, & hypothesis is nut forward.. It is '
ssuned that the perneability inereascs with the decrcase of

caiclua content and on the other hand deersase with an increasc of

caleivnm., On the surfocce me ane, . there may exist meny 'binding sites!

‘that arc occumied by calcium iz 1ﬁ erirecble state. Good cormmnication is

acglicved when these calcium is oved. When the junctidnal membranc is

fornec, i.c, after tke s;istence of a !'iunctional ssz2l! around a ceritain

porticn of the cantqcti:r mempreone, the lattér bccomos incor- cr“ted'into the
intreceliular comnonentsy whereas ik
several order of.ra'ziﬁu&e lower thon they did to the ﬂxterlcr. In th;s way,
calcivn detaches from vhe 'binding sites on th: junetional nembranc.
Cormunication is broucht about as a result of satisfied pOrWC?bllltY The
nechanism of this hysothesis requires no speecicl nroperties of the rmenbrencs.
The forpation of the junctional senls

cyuo-lasmlc ealeiun concentration arc
reguired apount of calecuir io stored

L

mi- . ap ¥ yeu O

alail eo Al ol LAY W ynLagin [EFIR A S ot
organclles, hus o low cytonlasn calesd

Furthber Experinecnt'.

High perneanbility is cnsured by @mow caicium conceniration in the cell
Energy-utilizing nrocesses arc emnloyed by wmany tynes of cells to transport

L ]

unrequired calcium content to the exterior. The energy for t‘lv *urpouc

rnust be sun-lied by cellular nmetabolisn and cxnerinents illustruting this
assurmtion nrove itos reolity. In ono test, the Sﬂi@xtlutu reduce the rate
of formation of ATP of the treated tissumes by direcu cooling or adcding

calculated amount of -oisons such as eyanide, dinitronhencl(DIF) or
cligonyein. This results in a deerease of juncticnal immerne~bitly.

Iz cnother test, the metabelism inhibitor and ATP ore rixef and
injectes into tiec tissue. This nroduce no obvious reducticn in ner-
neability in o=ite of the wmresence of the =oison.

i 8

{Sce. Cellular Resviration)

Effoct S6f. Lithiun

Uﬁcoupli g{tﬁ: ceasing of intor 1lar eormunieaticn) ocenrs when th
soctivrr part of the extracellula T is renlaced by Lithium. This su“
utltuterch S0ne . ather ¢ i i ' the eytonlosnie caleiun in

neny trssucs, But it is
ohserved when sodiun isg
substances accelerote the
cellular ecaleciun.

no effcet a8 no.cffect is
o It is believed that thesec
nd lower sown tho removal ef

.




Figures illustrating the CONVEZRSION HYPOTHESIS (Lbhove) =5
i ' s : s3h 2+

It is assumed L;%C the membrane permeability is determined by the Ca
Conc. (dots -Ca’ ) in the medium on both sides of the surface membrane.
Membrane exposing to normal extracellular medium will have its |.“dlﬂg

sits' filledwith calcium waile the other side, which faces th e interior
that is low in calcium conc,,will have its 'hinding sites' sparsely oc-

cupied by éalcium., When two cells come into contact (c), , the formation
of junctional® seal furnishes a region(white) of that becomes perﬁeable

becouse of facing a low calcium counc. (¢) illustrates the reverse of t
process b) 1 JFCtlub calciun into one cell interior,

Figures illﬁstrating the the rolé of metabolic energy, (Below)

Metabolic energy is required to expell the caleium away from the cell
interior. (a) DNP, dinitrophenol, is injected into the cell medium ﬁﬂd

15 minutes later JL' tional _>rubhkility Talls mark.dly. This is because
the poison has broken the ufacture of ATP. The 2 cells no longer cor-
municate by junctienal wembrane., When one cell (c) is-injected with ATP
artificially ,« calciun 711.¢ is continued and junctionnl communication
is observed again. : NS,




Informa ulOﬁ conveyed throush junetional membranes

Many large molecules can pass t'“oxgh a "nctlonal ricisbrene, This -in-
cludes the metabolites and ot'ﬁrluwny act 1V1ty-reru1ut1:ﬁ agents, e.ga ‘the
"ene—&ct1v1my regulating signel nolecules, In this wey, it is attra ctlvc
to relate the tranvnoruut101 of saosy nces ~that govern growth and cif-
ferentiation of growing tissues with these nurb“’ﬂc . Signel rolecules.

nay pass fram.cjto,laSL to eytoplasn tJrOy;

i this eclose-range corrmunicative
systen with little loss . The ~ossible function is that their conceztrttlo

nav furnish thc COV’]”Plﬁ" ce*] the inf orﬂht1g4 of growth and differe-
niation. - L '

Towever this gs SLLptlrn seen 1t to be proved as no signal
1" a

1iffd
7ol

[ I

'J I'n

.|h=1|-"

nolecule can bhe iuentified in t_ de g tissues., Work on the carliest
cells of o starfish embryo in 19684 was alsupp ointing as junctional comrmn-—
jeation coased aofter the cleavage was cormleted. This is eontrast to the
sosunption as the scientists expeeted junctional COTT I n tc be fune-
tional in enbrycnic developne:n %, Neverthcleos. rescareh was corried on and
cove to new Light. Such embryos, when clder, did commmnicate by ‘ﬂuctlﬁuul

nerhrancs, The degree is very S?tl"fiuhn Engfyﬂ“ fron various groups of
apincls were tosted and exeiting and encoursaging resulis werc obtained,
Growing and éifferentiating tigsnues did communicate by  junctional

nenbrancs,

) 1f molecnles repulating normal growth and cifferentiation do reguire
the juncticnel passage in its conveyence, then the aberrant growth of

cancorous cells may be a result of the lh ter's poor juncticnsl eommun-—
cation. Experinents with mummallun 11ver hoele this assumptiocne Mo
junctional eorymnication is rocorded between canccrous celds nor bctween

the eancerous cells and the nornal cclluo But Cood corrunication is obscrved
in norneal liver ecclls. The ecanecerous CCTlu, thougk in contact, appear ag
cornletely separated th’?‘GLul . Further investigstion by E. L (Flﬂct:nﬂlc

ricroscope) shows that these abnornal ccha leclk some struetures that link

nornal ecellis.,

Poor junctional communiention is observesd in cancerous growth, but
not in other growth sinmilar ‘o therms In the regeneration of an adult rot
liver, thc dividing rate is ‘astonishingly raald(ﬂﬁre rapid than the

fostest tunour). However the growth slows down and finally ccase when the
normal size of the damaged llver is restorcd. Good junctional comrmnication
is prosent in suek regenerating tissucs

Conclusion

Rxnerinents show that oﬂtﬂctlng cells do forn nernmeable junetions
ander the sbove stated cirsumsionces. Phis furniches a commmnicative
pusuaﬁe for the growtb-regula tlng substonces in cobryenic development o and

iffercnticticn. Though caAceroas prowth may be exnlained by poor junctionel
communication e lottwe is not the only causc of this tyne of aberrant
*rdwth. The unability to reeceive or nenw nfoacture sonme growth controlling
uhstonces are causes also. Sore enncercus cclls hes J“uCtIOHul
coamun1cat1ﬁn that nllows certain molccules to pass. However tris rescach
of intercellular cormunication gives n-w light to the study o tlssuc
asrowth and davelopnont. ' Q0 |
*% Thig nassafe was extraéted from Werner R. Loe Wenstein's ren rt of
"IhLMuCJMuJan COLIEONICATI . N" whiek was published in Seier t1
Inericen Moy 1970, This nassage ia arranged and simnlified by Lq CTI TEUNG
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