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The study of the tissues of the body in the ”ordinary” iiiicro- 
scope with polychroinatic light suffers from a number of inherent 
dr:iwb:icks. Thin sections of tissues cannot be differentiated froin 
each other to any great degree unless they :ire :irtifici:rlly stained 
and, for this purpose, diachroiii:itic stains have been almost 
universally used. Even these stains do not always give the desired 
degree of differentiation and to overcollie this prohleiii other 
iiiethocls of 1iistologic:il investigation have been developed. 

In a study of the healing of the gingival tissues after experi- 
iiientnl gingivectoniy in dogs (Persson,  iiimuscr. in  prep.), :I 

nuniber of questions were raised which could not he answered 
by the usual methods of microscopicd investigation. Different 
tissues, by virtue of their differing c1ieinic:il coinposition, can 
usually he differentiated satisfactorily froiii each other by the 
use of diachroiiiatic stains hut the differentiation of cells of 
different ages from the saiiie tissue is a more difficult problem. 
Young epithelial cells a t  the edges of healing wounds are usually 
rather large with a large weakly staining nucleus and poorly 
staining cytoplasin, while older cells are  siiialler with a sinall 
strongly staining nucleus and strongly staining cytoplasm. These 
differences are  sufficiently marked to differentiate very young 
from very old cells with diachroiiiatic stains hut interinediate 
stages are  not usually distinguishable with these stains. In exa- 
mining the epitheliuin covering :i healing gingival lesion it is of 
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considerable interest to know the relative ages of the different 
cells and this is virtually impossible with diachroniatic stains. 
Fluorescence microscopy is a coniparatively recent development 
and, in many cases, gives better differentiation of tissues than 
is possible with other methods. 

In an  attempt to study the origin of epithelial cells in  healing 
gingival wounds, material from a n  investigation into the healing 
of the oral epitheliuin after gingivectoitiy was examined by 
fluorescence microscopy. The details and results of an  investiga- 
tion of this material in the "ordinary" niicroscope using poly- 
chromatic light have been described in detail in  a paper which 
will shortly be published by one of us. (Per-Allan Persson).  

FLUOttl.:SCENCE MICROSCOPY 

Fluorescence has been siiiiply defined by De Ment (1945) a s  
"the emission of light, usually visible, from matter under the 
influence of an exciting agent". The exciting agent used in the 
fluorescence microscope is ultra-violet light (wave lengths be- 
tween 3,000 and 4,000 A )  or ultraviolet + blue light (wave 
lengths up to 4,800 A ) .  The source of this light is a carbon arc 
or high-pressure mercury vapour laiiip and the visible rays  are 
removed by passing the light beam through a series of filters. 
In the eyepiece of the microscope there is another filter which 
reinoves the ultra-violet light so that  the colours seen by the eye 
are those excited in the specimen by the ultraviolet light (plus 
blue light if this is used). 

Most tissues fluoresce (this is called "priiiiary fluorescence") 
when irradiated with ultra-violet light but the einission is s o  
weak i n  many of the soft tissues of the body that it is of little 
use in microscopy. Staining the tissues with weak watery solu- 
tions of certain dyes called fluorchromes gives thein a high degree 
of fluorescence (called "secondary fluorescence") and this is the 
method which has  been used in the present investigation. The 
staining properties of these fluorchrolnes are  dependent, to  a 
large extent, on the hydrogen ion concentration in  the tissue 
during staining and on the concentration of the dye. The theory 
and methods of staining with fluorchromes are dealt with fully 
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in  the norlis of Sfriiggcr (1949) :ind Hnls  (1953) :tnd inlerestetl 
re;ttlers itre referred to these pipers.  Benne t t  (1953) tested a 
nuiiiher o f  tlouhle fluorchroiiies in  investig:tting tlie tissues o f  
t h e  t l e i i t a l  1)uIp and the staining technique ant1 in:tny o f  the 
iluorcliroiries described 1)y hiiii have been used in the 1)r‘seiit 
invest ig;ttion. 

I lie 1:trge nuiiiber of  lluorchrotues :iwil:ihle :ind their wriahle  
effects :it different 1iH values innlte the nuiiiber of possiiblc stain- 
i n g  coinhinations very great. In deterinining the best coinhin:t- 
tion of fluorchromes to differen1i:ite between two p:trticul:ir 
tissues it is :id\.is:ible to first deteriiiirie the Iso-Electric-l’oiiit 
( 1.E.P.) of e:ich of  the tissues in question. This can re:tdily he 
done hy staining with :I single fluorchrome :it different pH 
v:tlues a n t 1  the fluorchroine :icridine orange is generally tlie itiost 
s:ttisf:tclory for this purpose. 

’Hie tleteriiiination of  the  I.E.1’. of  :I tissue in this way del)eiids 
O I I  the fact t ha t  the tissues of  the Iiody itre aiiiphoteric : t i id h:tvc 
different st:rining c1i:ir;icteristics on different sides o f  their 
I.IS.1’. ‘I’hey stain with acid dyes :it pH wlues  1)eIow their I.Is.1’. 
:ind with basic dyes :it pH vulues above this point. Acriclinct 
orangcl is ;I h s i c  fluorchroine : i n d  its colour varies with its con- 
c.entr:ition. In  we:ilc solutions ( 1 : 10,000) acridine orange is green 
: t i i d  progressively stronger solutions are  yellow then orange  :ind 
i’iii:tlly red ;it :I coiicentr:ttion o f  1 : 100. Only iii11)ibition of  tlic 
:ii*ridiiie or:tngc tktltes 1il:ic.e when lissues are  si:iiiied :it 1)H values  
1;~Iow their I.E.P., : t i id they thus a1)pe:ir green. 

At I )H v;tlues :tbove this point, tlie cations o f  the :icridinc 
orange itre strongly bound to tlie tissues which then ;i])li~:tr 
oixiigc or red in colour hec:iuse of the higher concentr:ttion. This 
colour c.h:tnge is quite dr:iiiiatic : t i id deteriiiinatiori o f  the l.1C.l’. 
Iiy this iiietliod is rel;itively siiii1)Ie. 

The a1)pIic:ition of  one or iiiore fluorchroiiies at :I pH 1 ) e t ~ ~ e e i i  
the 1.E.P.s o f  the tissues in queslion wi l l  usu:illy give s:ilisf;tctoiy 

ercn1i:ttion and, with this a s  a basis, other fluorchroiiies or 
coiii1)in:ttions of  fluorchromes citri he tried. 

111 the 1)reseiit investigation, the following l‘luorrhroiiics wcrc  
tested : i t  :I pH r:inge o f  froin 2 to 10:  -- acridiiie orange, atelirinc, 
:iuraiiiiiie, herherine sulphate, congo red, c o r i ~ ~ h o s ~ ~ l i i n e ,  neutr:il 
red, iii:igdala red, primuliii, t11i:izitie red, lliioflaviiie S and t r y l ~ i -  

r l  

I t i  -- ilctu odon t .  Scund. 1’01. 16 



208 \\ 11.1.lhhl I ) .  'Mc,tlUI;H , \ N l )  I ' F . H - \ I A I A S  l ' k l : \ s o N  

fla\ine. Aqucoiis solutions o f  these st:iins at :I dilution of  1 : 500 
wire inixctl 'v\ ith :in eqii:iI qu:iiitity of t h e  :ippropri:ite buffer solu- 
lion anti :il)plied lo tlie sections for :I period o f  one minute. Fnll 
clet:iils o f  t h e  staining technique can he o1)t:iinecl froin the  l):iper 
hy 12cnncft  ( I ! ) T , J ) .  

l!'lieii these l'luorc1iix)iiies were :iI)plied singly, acridiiie or;iiigc. 
w:is f o u i i d  to  give the best o\er;iII tliffercntiutioti hetwveeii el)ilhc- 
l i i i i i i ,  connective tissue, dentine atid ceiiieiitiiiii. The finer dPt:iils 
t ) f  the lissues were, howe\~er, not well shown. 'I'himiiie red :ind 
atebrine :ilso gave fair differentiation. A nuiiiher o f  coiii1)iii:i- 
tions of  fluorcliroiiies were :ilso tested : ~ n d  the  1)est results were 
ob1:iinetl \villi congo red + coriphnsphine + 1)rimuliii :it pH 5 
:inti congo i*ed 4- 1)riinulin + :midine orange :it 1)H 5 which werc 
fount1 l o  give excellent d ere 11 ti a t  ion bet \I' ee 11 t he tl i 1' f e re t i  1 
layers o f  epillieliuiii. A t  pH 5, congo red sl:iins the iiiter-cellul:ir 
subst:iticc hetween tlie epit1ieli:il cells ;I dnrli brown colour : t i i d  

this contrast well with tlie yellow, green, or light brown cotour 
mliicli t h e  cytoplasiii takes  f r o m  the other sl;iins. l'liesc cotii- 

1)in;ilions o f  fluorchronies were pirticu1:irly useful in differentiat- 
ing  youiis and old epit1ieli:il cells froin ench other. 

'I'hc. healing o f  epitlieliul tissues has been tlie suh]ect ol \ c . q  
iii:iny iia\cstigations. 'l'hese h:ive iiioslly tle:ilt with the  1ie:iliiig 
ol' skin woii ncls hut the geiieml principles o f  he:iling appear to 
1)c the s:iiiie for :ill epitlielin. Florc!j ( 1945) sutiiiii:irizrd llic 
iiioderii views on this inntter and,  discussing the gro\vth o f  nehv 
cl~itlieliuiii over 1ie:iling skin wounds, wrote: "Cells froi i i  th,. 
lower 1:iyers of  the skin edge or corresponding cells froin other 
epithc1i:i cat1 slide :icross the surface . . ." mid later, "mitosis 
takes pl:ice in :I liiiiitetl are:i which is not, : is  might be expecteci, 
:it the growing edge hut some little way hehind it". I n  : i n  in- 
\c\tigation of 1ie;iling gingival epitheliuin, Orhrrn and d w1i(~r 
~19.13)  ol)\ervetl the presence of iiiitosis in  cells of t h e  c1eept.r 
1:iyers of tlie :idj:icent epitheliuin two tf:iys after 1)rocluction ol 
the le\ion. 

The \vorl\ of (;. ~ , ' ( l / I f ( ' l ( J l l  (1!)35) ;ind A\/(l lt / i i /t  (1!).11 ) ~ ~ g g t , \ I \  
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that  products of inflnmed tissue 111:iy be responsiible for the ex- 
treiiiely riipid growth and proliferation o f  cells which a re  found 
in  wound healing. Recent w o r k  by . J r r n s c ~ n  c t  (ti. ( 1!355) has shown 
th:rt prolifcrntion of oral epitheliuin i s  greater after extensive 
than  after siiiiple wounds. As 11. C .  Crririrron (1952 1 h:is written 
"Epil1ieli:il regeneration is perh:ips the iiiost :ic tive in the hotly". 
He described how epitheli:il cells iiinnifest : i n  inherent tendency 
to cover over surf:ices and considered that "Epithelial regenern- 
lion is p r t l y  the result o f  iiiigration of cells froi i i  the 1in:irgins 
of the wound, partly due to mitotic division of marginal cells. 
Such cells manifest :in inherent tendency to  cover over surfaces, 
:inti migration can he impressively rapid when it gets started". 

M'hile the skin is :ilile to  effect only :I rel;iti\ely siiiiple rel)air, 
the  cells o f  reforming niucos:ie :ire :hie to differenti:ile to  :i 

reinnrl~ahle extent. ( F l o r e g ,  1954). Florey f o u n d  that  rcstoratioii 
of 1nucos:il structure was oflen complete. 

The material used in  this study was tulten from dogs a t  
\ :irying i i i tervds of time after ex1)eriinent:il gingivectoiiiy. 'I'he 
resulls of the investigation o f  this ii1:iterial in the  "ortlin:iry 
light" microscope have been described in  :I p:iper which will he 
published shortly by one of us (1~er-AIl:in l'ersson) and det;iils 
o f  the i imterhl :ind technique CYIH he ohtaineti from t h a t  p:il)er. 

After rei i iov~i  I fro  ii i  the  auiiiia I s, I he teeth :ind su i ~ o u  n t l  in% 
tissues were fixed in 10 % foriiialin, c1ec:ilcified in :I solution 
of' foriiiic :ic*id :ind sodiuui foriii:ite ant1 then eiiihedcletl in p i r a f -  
f i n  wax. Sections 5 iiiicrons i n  thicliness WPIT  c u t  :ind f luor-  
rhromed :I$ descrihed :ihove. 

Determination of the 150-Electric-Points 

'Hie results of the deterii1in:ition of' the 1.E.P. o f  t he  different 
gingival tissues of the dog by trc:iting p a r d f i n  sections with the 
l'luorchroiiie :icridinc or:inge :ire given i n  the following t:il)lc. 
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Deterinillation of t h e  I .  E .  1'. of llie gingioal tissues of the dog rising 
the  fliiorchronie acridine orange 

T i s s u e 

- .............................. ! 

I 

Stratum corneum 4-5 

- Stratum lucidum .............................. I 5-6 
i ... ~~ ~ . 

4-5 
1 

Stratum granuIosuiii.. ................. . . . . . . . . I  3-4 

Stratum gerrninativuiii ....................... 

I 

4-5 5--6 

I 

I Connective tissue fibres. ................................... 8-10 

Changes in the Epithelium 

In studying the growth of epitheliuiii over :I 2ingiv:il lesion 
produced hy experiiiient:il gingivectoiiiy of previously uninfected 
gingivae in  dogs, i t  was found that  healing took place in  four 
stages. 'I'liese stages were cpite tlistiiict f r o i n  each other hut  were, 
of  course, continuous with ex11 stage Iricrging in to the succeetl- 
irig one. For the sake of simplicity, they will he described se- 
1) a r a t e I  y . 

Siii{qe One 

Two days after oper:ition, epithe1i:il cells could he seen in thc 
edge of the hlood clot covering the lesion. These cells :ippe:ired 
to  have origin:ited froni the deeper layers of  the epitheliiiiii :it 
the edge of the lesion and to have oozed out into the blood clot. 
Mitosis was observed in only a few cases at  this stage and it  
:ippears likely that the cells in this first stage :ire not produced 
:IS :I direct result of the injury but :ire cells which would noriii- 
:illy h:ive replnced the surface layers of the adjacent epitheliuin. 
The nuinher of cells :ivail:il)le without incre:ised cell division is 
ohviously very limited and this st:ige is soon succeeded hy stage 
two with its 1iiore active proliferation. This first stage corres- 
ponds to the first stage of healing clesc~ihetl hy Florry i 19.54). 
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Sttrye 7'100 

The second stage is first observed two to four days after 
operation when cell diLision can he seen in the deeper layers of  
epitheliurii wine little distance from the edge of the lesion. 
Rapid proliferation of these deeper layers takes place to f o r m  ;in 

epit1ieli:il process which extends down into the connective tissue 
like : i n  accentuated rete peg (Figs. 1 o-b, 4, and 8 ) .  Serial sec- 
tions have shown that siinilnr fingerlike processes are produced 
all round the periphery of the wound. The "peg" formation 
varies in form from a long finger-like process to ii short broad 
spade-like one, and i t has been observed in every specimen re- 
inoved six or more days after production of the lesion. This "peg" 
process appears to act a s  :I factory by producing epithelial cells 
to cover the healing surface of the lesion. The fine differentiation 
in  cell age possible with fluorescence microscopy shows this very 
well. It s e e m  likely that the "peg" formation is peculiar to oral 
el)itheliuiii and possibly soiiie other closely related types. Preli- 
iiiinary investig:ition of the healing process in other parts of the 
oral epithelium has shown that "peg" forni:ition is often present 
but is niucli less marked than in the gingiwl region. 

The centre and side of the "peg" next to the lesion appear to 
be alniost entirely composed of young cells. The contrast between 
the dark-brownish young cells and the lighter brown or yellow 
older ones w:ts very striking when congo-red + priiiiulin + acri- 
dine orange were used at  pH 5. I n  most sections :I layer of 
cwluninar cells, siinilur in :ippearance to the stratuni geriiiinu- 
tiwim of norui:il squmious epitheliuni, was seen around the 
periphery o f  the "peg". 

In :I few cases, however, young d:trk-roloured cells occupied 
one side of the "peg" completely iind no coluninar b:ts:iI layer 
w a s  observed. A sharp hound:try was always present between 
the niargins of the "peg" and the connective tissue and a bnse- 
iiient nieiiibrane appeared to  be present. It seems likely that the 
stimulus for the production of this "peg" ~ n n y  be provided by 
inflanllllator3i~i~iiii~itor~~ products 21s the "peg" always appeared :it the edge 
of the x e a  of inflaniniation. Large nunibers of inflanimntory 
cells were present on the side of the "peg" containing most young 
cells, but very few inflaniniatory cells were seen on the other 
side of the "peg" furthest away from the lesion. 



The young d:irl<-hrowii stained cells could he seen p s s i n g  
out of  the u p p e r  1):irl o f  t he  "peg" :id through the deeper layers 
o f  the epitlielitiiii tow:irds the healing edge o f  the lesion. This  
c:rn he seeii f r o i i i  Pigs. 3, I :ind 9 :rnd w a s  strikingly shown with 
t h e  fluorchroiiies used. A s  the cells re:icli the  edge of  t he  o l t l  

1;er:itinisecl cl)itheliuiii they  :ippe;ir to "tiuh1)le ~ 1 ) ' '  onlo the SIII*- 

1:ic.c. Most o f  t h r i l l  I):ISS otil onto the sttrf:ic.e o f  the 1ie:ilirig Ivsioii 

h i i t  SOIIIC' :ire :ilso seeii l o  slide h i c k  :ilong the surface oi' tl ic 
old Iter:itinisetl q)ilIieliuiii. (Figs.  2, 4 and 9 ) .  A single or doiit)Ic 
h y c r  of young cpithcli:il cells lying on the surface o f  the old 
epithcliuni for soiiie dis1;ince f r o t i t  the lesion was observed in  
aliiiost cvery slmiiiien. 

1 hese young cells :ilso :ippe:ir to have :in effect on the cdge 
o f  t he  ker:itinised siir1:ice o f  the oltl epitheliuiii. 'I'hc 1:iyers o f  
cornifietl epillicliuiii sceiii t o  he olienetl tip :it the edge o f  llie 
lesion :inti I i r o w n  st:iinctl cells :ire seen lying hetween the se- 
I):ir:ited 1:iyers (Figs. 4 :ind 5 ) .  I t  seeills likely thiit this process 
is one o f  softening and rotitidiiig o f f  o f  the edge of  t he  lesion. 
The 1)rowi i  cclls lying hctween t h e  cornified layers :ire 1)ossibly 
young epithelial cells which have forced their way in between 
the soflcned I:iycrs hut it seeiiis more likely that  they :ire iii- 
coiiipletely cornifietl cells which were origimilly present i n  tlie 
old el)ithcliiiiii ;inti \vIiich h a w  iiii!iil)ed fluids :ind 1)ec.oiiie 
s\z.ollen. 

I n  ex:iiiiiiiiiig tlie el)itheli;il cells overlying the gr:iniil:itioit 
tissue in the early stages, it is  seen that  the epithelial cells on 
the surf:ice :ire gorrngcr than  those underne:itli. (Fig. 6 ) .  From 
this it seeiiis re:isonnhle to :rssuiiie that  division of the epitheli:il 
cells covering tlie lesion does not occur in the  early stages :ri i t l  
t h;il the cells originate from the "peg" formation and slide out 
over the surf:ice of  t he  cells already there. 

'I'he production o f  epithelial cells hy the "peg" appears to  he 
the innin source of  cells for the henling lesion u p  to  ahout the 
ninth or tenth d:iy af ter  production of the lesion. 

r .  

S f r y r  Three  

Cell division and proliferation of the deeper layers of the el'ithe- 
liuiii on the surf:ice of  the lesion can usuully he seen after the 
ninth day :ind these cells begin to foriii epithelial processes lvliich 
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extend into the connective tissue. Young epithelial cells ;ire now 
produced in the deeper layers of the new epilheliuin ant1 the 
"pq0 is no longer required and c:in be seen to becoiiie retlt~cetl 
i n  size. T h e  proliferation of the deeper 1:ij~crs takes place very 
r:tIiidly and fine epithelial processes grow down into the sul)el.- 
l'ic-ial 1:tyei.s 0 1 '  the granu1:ttion tissue ( Inner side 0 1  Fig. 7 
t:tcing tlie tooth ) .  Orgnnisution of tlie gr;iniiI:ttion [issue is wc* l l  
;ttlv:incetl t i t  this stage hiit lyiiiphocytes :ind pl:tsiii:i cells :tw 
still present in soiiie nurnbers in the superficial 1:iyers. Areas ol' 
the  lesion nearer the tooth which were not covered by e1iitheli:il 
cells froin tlie "peg" in stage two :ire now covered hy young cells 
froiii the deeper layers of the new-fortiied epitheliuin. These 
young cells pass through the deeper layers of  the epitlieliuiri t o  
Ihe henling edge in the sanie way ;is they did froin the "l'eg''. 
1'rolifer:ttion of this new epithelium proceeds until Ihe surf:ice 
o f  the lesion is coiiipletely covered. The  processes which grow 
down into the gr:inulation tissue :ire very fine, often consisting 
of only one coluiiin of cells which :ire usu:illy cuboid:il in shal)e. 

I I  EALIN(i  G I N  GI\'AL liPI1'HEI.IUM 

b f f l { / ?  1'0 111' 

A further stage characterized by excessive proliferntion o f  
cpitheliurii on t he  side of the lesion nearest the tooth w:iq wen 
i n  soiiie c:ises. The fine processes found in stage three h:id given 
1il:tc.e to large thick epithelial processes extending into the con- 
nective tissue (Fig. 8). Degeneration of the  cells in  the centr:il 
areus of these processes was often observed. A s  this excessive 
pro1ifer:ition was never observed on the outer side of the henling 
lesion, it seeiiis likely that  it was caused by the conditions in the 
1)ur cut in  the tooth. It verged on the pntho1ogic:il and i t  seems 
unlikely that  it would occur in norinal uncoinplicated 1ie:tIing 
of the gingivae. 

Epithelium in contact with tooth substance 

I n  the present inaterial, a groove had  been cut i n  the tooth 
:it the level of the gingivectoniy incision at the time of oper:ition. 
Ke-:itl:ichinent of connective tissue with deposition of cenientuiii 
were observed in only one case while, in all others, epithelium 
I i ~ i  pro1ifer:ited down into the groove. In sections stained with 
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tli:tcIiroiti:ttic stain\ it appenretl that  the layers of this epitheliuiti 
nest  to the tooth subst:tnce might he Leratinised. This  was only 
o h e r v e d  i n  \pecitiiens tnlten :I longer litiie (57 days) :ifter opera- 
tion. l.:x:iiiiin:ition of this iiiateri;il in tlie fluorexence iiiicroscope 
4iowed that these cells lying next to the tooth su1)st:tnce were 
not Iter:itinised. (Fig. 7 1. Soltie tylbe of  cell t1egener:ttion h:td 
t;iken p1:ice h u t  the strong second:try fluorcscencc found with 
I,cr:itini\ed epithcliuin was entirely absent. 

A ClCN OWL E "3 EM EN'I'S 

' 1 ' 1 1 ~  aiit hors arc deeply appreciative o f  tlie help and advice s o  generously 
given 1,s l )r .  Giistn Gustafson, Head of tlic 1)epartment of H i s t o p t h o l o g y  
a t  i h c  I l o ~ a 1  1)etit:il School, Malinii. O u r  t l ianks are also extended to  Miss 
13irgitt;i 1,indcristnm for  her most rt'f'iciriit technical  and secreterial assist- 
:iiicr. O I I C  1 1 1 '  us (lV.l).&l.) is grcally indebled to tlic Nufficlti 1;ouiid;itioii 
for  llic a \ v a i ~ I  o f  :i dcntnl  fellowship. 

S L' A1 b1.4 I{ 1' 

Fliioriwxnce tnicroscopy has been used in ;ti1 invesligation 
ol' the healing gingivol epitheliuiii after expcritiient:il gingiwc- 
totng i n  dogs. A nuinher o f  fluorchrotiies h:we been tested to  find 
:I coitil)in:ition giving good t1ifferenti:ition between the various 
gingiv:il lissues atid belween epithelial c,ells o f  different ages. 
(:ongo r w l  + 1)riiiiulin + x r i d i n e  or:iiige ;it pH 5 proved t o  he 
s:ttisi':tctory i n  this respect. 

A s  ;I result o f  this investig:tlion, tlie 1ie:tling o f  the gingiv:il 
epithcliuiii h a s  been described in four  stages: 

1 ) S h g e  one is seen during the first two or three days after 
operation when cells froni the deeper layers o f  the epithelial 
edge of tlie lesion slide out into the blood clot. 

1 2 )  Sl;tgc two coitiiiiences :tl)out f o u r  thgs after ol)er:tIion. I'roli- 
fer:ition o f  the deeper I:iyers o f  the epitheliutti sotiie little 
(listonce f r o i i i  the edge of the lesion coiniiiences and  r:ipidly 
forins :I large "peg" process which extends down into the 
connective tissue. Serial sections hove shown t1i:tt siiiii1:ir 
piwcesses :ire produced : i l l  round the peril'hery o f  the wound. 
'I'he "peg" foriiiolion acts :is :I "f:ictory", producing large 
nuinhers of  young epitheli:tl cells which stream out fi.oin 
the "pegs" to the 1ie:iling edge. Here they "bubble up" to the 
surf:tce, suiiie p i s s  buck Over the old epitheliuiii, but  iiiosl 
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slide over the granulating surface to cover the lesion with 
layers of epithe1i:il cells. 

( 3 )  ‘Hie third stage is seen after nine days when fine e1)ithcli:il 
processes :ire produced by 1irolifer:ition o f  the deeper layer\  
of‘ the new epithelium. These  processes extend down i n t o  
the superfici:il I:iyers of  granulation tissue. 

( 4 )  I n  some cases, : i  fourth st:ige is ohserved in the el)ithrliuiii 
:itljacent to  the tooth. Extensive thiclc downgrowths of 
epitheliuin, often with degeneration of the cells i n  the centre, 
are seen. 

It h:ir :\Is0 been shown thnt, where epitheliuiii grows down 
next lo the tooth, these cells :i(l.i:icent to the 1i:irtl sii1isf:iiiw oI 
the  tooth do not 1)ecoine ker:itinised hut undergo soiiie f o r i i i  01  
degeneration. 

R RSU hlB 

MICROSCOPIE EN FLUORESCENCE DE LA CICATRISATION 
DE: L’BPITHELIUM GINGIVAL 

La inicroscopie en fluorescence n Ctk npplicp1i.e h iin travail 
de recherche sur In cicatrisalion de  I’itpith6lium gingival :)pi.& 

gingivectoinie expkriiiient:ile chez le chien. TA microscopie en 
fluorescence, grBce ii ses plus griindes possibilit4s de  diffc‘.reiici:i- 
tion cellulaire a CtC utilisbe pour complCter u n  travail :intc‘.rieur, 
effectuk a 1’:iide du  inicroscope optique ordinaire. Un certain 
nonibre de fluorochromes a 6tk essnye pour trouver une coiiibi- 
naison donn:int une hoime di1fCrenci:ition entre les ~1iver.s tissus 
gingiwux et les cellules i.pithi.li:iles d’figes diffcrents. Le roitge 
Congo + priinuline + I’ormge :icridine h pH 3 se sont Inonti*Cs 
s:itisf:iis:ints h cet Cprd. 

gingiwl n bti. divisCe en 4 Ctapes: 
1 ) La preinii.re &tape se voit durant  les 2 ou 3 preiiiiers joiirs 

:I prii s 1 ’( )p&r:i t i on, q i t  :I n d I e s c el I u 1 e s veil ties d e Y couches 1) r( )f o 11 tl e \ 
tle I n  pnroi i.pith(.li:ile de 1:i lbs ion  glissent A I’intCrieur t l u  c:iillol 
siin gu i n . 

2 ) La tleuxii~ine 6tape : coiniiience environ 4 joiirs : iprk  I’op6r:i- 
tion. IA proliferation tles couches profondes de I’Cpithi.liuiii coiii- 
1iienc.e ii qitelqiie distance (111 h r r l  de 1:) ICsion et r:ipi(lc~iii(~iil 

E n  conclusion de cette etude, I:I cicalrisation de l’&pith(l‘ ’ lull1 
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forine Line grnnde extension qui pdnetre dans le tissu conjonctif. 
I)e\ sections en  si.rie ont niontrh clue des extensions sei1ibl:ibles se 
produisent tout ;tiitour de I n  pkriphi.rie de la cicatrice. L’extension 
se coiiilwrte coiniiie une ”usine”, produisant un grand noinhrc d z  
cellules i.pithi.li:iles qui  deferlent hors des extensions vers le hord 
~ l e  cic;itris:int. I,B elles ”bouilloniient” vers 1:i surf:icc, quelques 
lines revinnent 1x11- dessus l e  vieil dpithi.liutn, tn:iis l a  1)lup:irl 
tl’entre elles glissent sur la surface de granulation pour  recourrir  
1:i lesion de couches de cellules 6pithdliales. 

3 )  1,:i troisii.ine dt:ipe se w i t  ciprits 9 jours qu:ind de fins pro- 
Iongenients dpith6liuux sont form& i partir  des couches pro- 
f ondes d u  nouvel i.pithi.lium. Ces prolongements s’dtenden t en 
I)twfoncleur (Inns les couches superficielles t l u  tissu de gr:iniil:i- 
tion. 

4 )  I ~ a n s  certnins c:is, line 4Ciiie :tape succi.de h la pri.ci.dente, 
qu:ind 1:t croissnnce en profondeur de 1’6pith6linm dnns le tissu 
de grnnulntion tleyient exngbrde. l h n s  de tels eas, on :issi\te 
:i I:I dCgdni.i.escence de quelques cellules centr:iles de ces proli- 
ii.r:1tions. 

II :I Ctd  cli.inonlrh Cgaleincnt que, Ih oil l’+ithi.Iiun~ croit en 
profondeur :iu voisinage de l a  dent,  les cellules adjacentes :iu 
tissu dentaire tlur ne se k6r:itinisent pas, nnais suhisserit une 
sorte de di.gi.nc‘rescence. 

Z LT S A hl h.1 EN FA SS LING 

MIKHOSKOPIE BE1 FLUORESZIEHENDEM LICHT VON IN HEILUNG 
BEGRlFFENEM GINGIVALEPITHEL 

Die Rliltrosltopie hei fluoreszieretitleiii Liclit ist :ingc\wntlt 
wortler~ liei einer Untersuchung iiher tlie Heilung des Gin2iv;i- 
epi tliels n:ich experiiiienteller Gingi\~elttoniie hei Hunden. M’egen 
ihrer griisseren Miiglichltciten 1)ei der Zelltliff‘eretizieruIig tvurtle 
(lie Milt roskopie bei fluoreszierendeni 1,icht :ingew:intlt, uiii vor- 
:ingeg:rngene Untersuchungen ini Milcroskop hei gewiihnlicheiii 
Licht ~ L I  vervollstiindigen. Es wurden eine Anz:rhl von Fluorc1ii.o- 
inen untei.\ucht, uiii eine Konihinntion ZU fintlen, tlie eine gutr 
1)iff‘erenzieru ng zwischen den verschiedenen Gingiv:igewlwn v i e  
1S~~itlielzellen der verschiedenen Eiilwicl<lungsstufeii ergehen 
sollte. Icongorot + I++iiiulin + Acridinorange von pH 5 erwicsen 
4icli i n  dicser Heziehung 211s liefriedigend. 
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Die Heil tiiig des Gitigivnepithels - das  Resultat dieser Llntcr- 
suchung 

1. D:I\ ersle SLiidiurii sind die erstcn 2 oder lj ‘I‘iige niicli der 
Ol)er:ition, wenn tlie Zellen :IUS den tieferen Schichten t ies epithe- 
I ia t en H :i ndes tl e r \Vuiide in d :I s HI ti t I( o:igul ti i i i  eirid ri n gcii . 

2. I)us zweile Stadiuiii hegiririt ungefahr 4 T:ige n:ich der 01)er:i- 
1 ion. I l k  1’rolifer:ition der tieferen Schichten des Epithets srtzt 
e in ,  etnas \ o i i i  €hind der \2’untie entfernt iind bildet sehr schiicii 
ei neii ”l‘:in~\~uclis”-Prozess, cler sicli in dns 13iiidegewehe n:icli 
unlen :iushreitet. Sericnschnitte haben gezeigt, tl:iss iihnliche 
Ein\~iiclis-l’rozesse rings u in  die Peripherie tler \I’tincte ent- 
stehen. Dieses E i n w d i s e n  ties Epithels stellt eiue Neuhildungs- 
s l c t l e  &ir, intiein cine grosse Anznhl junger  Epithelzellen ge- 
hittic1 werden, die \Ton hier Z L I  deiii lieitenden Knnd dcr \Vutide 
:~ i t s sLr~ i~ i~en .  Ifort kominen sie wie ”I%l:isen” a11 die Ok)c~ifliiche. 
Einige gelien such den \$leg iiher d n s  alte Epitliel zuriicI\, :her  
die ineisteii gleiten iiber die gr:inulierte Oberfliiche, 11 tii tlie 
Il’iinttc t i l i t  eincr T ~ g e  von Epithelzellen zii hedecken. 

3 .  1):is tlritle St:idiuiii erlteriiit iii:in nnch 9 ’I’agen, weiin feirir 
el)itheti:ilc Ausliiufer voii den tiefereri Schichten ties iieiieii E1)i- 
thcts gchildet werden. Diese Auslaufer breiten sich n:ich untcn 
i n  (lie oberfl~~clilicIicI.en Schichten des Granul:itionsge\~ebes :ius. 

4. I)as vierte Stadium wird in  einigeii Fiilleii in  den1 :in tleii 

Zahn :ingreiizcriden Epilhel heobachtet. In solchen Fiillen I \ ; i i i i i  

i iiari eiii w h r  ausgehreitetes ‘I’iefen~~~:ictist~iiii des I$ithels er- 
keiiiien, &is oft iiiit eirier Degeneration iiii Zentruiii der Zellcn 
ei nh er g eh 1. 

Es ist :iuch gezeigt u~orden, (lass dort ,  w o  diis Epithcl sehr 
ii:die :mi Zahn iiucli unten miichst, Zellen, die mi die €I:irtsuh- 
st:riizeii des Znhnes angrenzen, niclit lteratinisiert \wrdcn, son- 

tlern einer Form der Degeneration unterliegen. 

- wird in vier St:idien eiiigeteilt : 
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of thcse cells can be followed through the deeper layers of the  epithelium to  the  
healing edge of the lesion which lies to  the left. 



1:ig. 1. Rlagiiification a1)prox. x 150. A fluorochroiiied specimen 8 days after 
olwratioii photographed in ultrii-violet plus blue light. 1)ark-staiiietl cells can be 
seen lying betwceri the layers of the Iteratinisetl epithelium t o  the  left. 

Fig. 5 .  h diagrammatic represeritatioii of the epithelium a t  t he  healing edge of  
the lesion showing the  young cells passing out of the “peg” to  the  surface of the  
lesion. 



Fig. 6. hlagnilication approx. x .100. I<pithelial cells on the granulating surface 
of the lesion 7 (jays after operation. The cells nearest the  surface (A) appear quite 
dark while the decper-lying cells ( 1 3 )  are somewhat lighter. 

1:ig. 7. Magriificalioii approx. x (i0. I’hotomirrograph taken in  ultra-violet light 
of a Iluorochrometl specimen 57 days after opcration. The soft tissues have been 
pulled away from the tooth during preparation of the  section and it can be seen 
tha t  the layers of epithelium which lay next to the  tooth have a n  entirely different 
appearance from the  outer layers of kcratinised epithelium. 



I.‘ig. N. Rlagiiilication approx. x 1 7 0 .  I’hotorriicl.ogr:rl)li Laketi in “ordinary light” 
showing the extreme proliferation of the epithelium found in stage .I. The cells 
in the centre of the  thick i~rocesscs can be seeti to be degenerated. 



Fig. 9. Jlagiiificatioii appros. x 150. h fluorochromed spccimen 8 (lays after 
operation photographed in ultra-violet light. I>ark-stainctl young cells can be seen 
in the “peg” and passing out to the healing edge of the lesion which lics to  the  right. 




