
THK EFFECT OF LEUICOCYTIC ENZYME ilCTlVlTY 
ON THE STRUCTURE OF THE GINGIVAL POCKET 
EPITHELIUM IN MAN 

I N  'I' I \ () 1) r c 'I' I ()N 

It is now f:iirly gener:illy :iccepteti th:it hc t c r in l  action i.; the 
precipit:iting fnclor in  the occurrcnce of  periodontal disease. A 
h~~c te r io log ic :~ I I~  f:rvour:ible environiiieiit is  provicletl through the 
:iccuniul:ttion of  1i:irtl and soft deposits (4 ,  5, '23). That  tissue 
irri tant substances :)re produced in these h:wteri:i-rich deposits 
oii  the teeth and gingiva has been established by a number of 
workers (1,  3, 7 ,  1 1 ,  12, 1 3 ) .  In  a series of studies i t  has  lilcewisc 
been shown th:i 1 oral h c t e r i a  possess tlie :ihility to form enzy~iies 
t1i:it can : i d  :IS c:italysts in the hydi~)lysis  of  v:irious structures 
in the underlying connective tissue (6 ,  14, 1 6 ,  17,  18) .  To pene- 
trate to the 1)eriodont:il connective tissue these t i s s L ~ e - ~ l e s t r o ~ i i i ~  
substnnces iiiust, however, p:iss the h r r i e r  presented hy the perio- 
dont;il epitheliuni. It h:is been deinonstrated ('21 that  such ;I 

peiietr:ition takes place :ind that it occurs both in  the border zone 
between the 1) o clc e L e pi t h el i u 111 :I 11 d the dent nl h ar (1 tissues :I nd 
through the intercellu1:ir spaces of  the  pocltet epitheliuni. This  
process ni:iy he pronioted by ;I nuinher of  fiictors, one of  which is 
the action of various hcteriaL enzyiiies on the  structure o f  tlie 
cpithelium. I t  hiis b e e n  shown (15 ) t1i:it hyaluronid:ise, :ipplied 
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locally in the gingival pocket, causes :I widening of the intercel- 
1ul:ir s p c e s  o f  the epilheliuin. 

T h e  leukocytes contain :I large variety of enzyities (It)), includ- 
ing proteases, aiiiylases, 1)eroxid:ises and lipases. Leukocytes :ire 
coiiiiiion in the pocket epitheliuiii :ind the gingival pocket in  hoth 
clinically healthy and inf1:iiiied gingiwi (9, 2 3 ) .  In  the latter case 
the gingiwl poclcet cont:iins such large quantities of  granulocytes 
th:it the pocket epithelium is sepirnted fro111 the plaque by large 
aggregations of these cells, in:iny of which :ire in it state of necro- 
sis ( 2 3 ) .  It is  therefore of niajor interest f ro i i i  the :ispect o f  the  
1):ithogenesis to understnnd the nction of these enzyines on the 
structure of the pocket epitheliuiii. 

For that reason :I study W:IS perforiiied to exniiiiiie this action 
in inan. The effect o f  1iyaluronid:t se, the "spreading factor", both 
sepa r:i t e 1 y :in (1 in c o 111 hi n :I t i on with the other e iizy i n  e s iii en t i oned 
was :ilso explored. 

hl13T 1-I 01)s 

The study W:IS I)erforiiied on 12 healthy suhjecls ( 7  ni:iles and 
5 feiiiales) with ages ranging from 21 to  25 years. In :ill 12 sub- 
jects, gingiw in the :interior segment o f  the lower jaw was clini- 
c:illy he:ilthy. 

Twenty iiiillilitres of blood were drown froiii each subject :ind 
spiral centrifuged to  giye a leukocyte fraction of 1.9 nil. Of this, 
0 . 1  nil was used for leukocyte counts. The reniaiiider was cooled 
with ice :ind submitted to supersonic tre:itiiient for 1 0  iiiinutes in  
:in MSE supersonic tlesintegr:ttor, Model 60,  to fr:igiiient the cells.  

For eac.li subject the following 4 tubes were prepared, 

Tube 1. 0 5  nil of oiun leukocyte honiogenntc $- 0.5 i n 1  physio- 

Tuhe  2 .  One inillilitre of 1iy:iluronidose solution (Hynlas, Leo) .  
Tube 3. 0.5 in1 own leukocyte hoiiiogen:tte + 0.5 iul hyaluro- 

Tube 4. One inillilitre physiologic saline, to serve :IS :I control. 
The concen1r:ttion of the leulcocyte hoiiiogenates in  tubes 1 and 

3 wried  for the different subjects and ranged fro111 3.8 t o  34.2x 
1 0 "  leukocytes per i i i l .  'l'he 1iynluronid:ise concentration was 200 

1 og i c s:i lin e . 

nid:tse solution. 

I.U. per 1111. 
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T h e  experiinents were perfortlied on the four gingiv:il front 
regions in the m:tndible (from the left to  the right second incisor) .  
The  region to which the respective solutions should he :ipplied for 
each p t i e n t  W:IS decided by r:iiidoiii dr:iwitig. 

The solutions were :ipplied in the following ni:inner: The :ire:i 
o f  the gingivn in question was dried by :in air  blast and the pocket 
was dried c:irefully with filter 1):iper. A dry field W:IS in:iint:tinrd 
throughout Ihc experiment by incans o f  :I sa1iv:r ejector and cot- 
ton rolls. One drop of  the solution WIS applied with :I fine gl:iss 
pipette on the f;icinl aspect of the gingiwl pocket and on the 
border of the free gingiva. Care w:is taken not  to  tixunintize the 
epitheliuni. This  procedure w a s  relmrted every 5 ininutes, the  
pocket being c:irefully dried hetween :ipplic:itions of solution. ‘I’he 
experiment covered 60 minutes. 

Iniinediutely after this period, the niarginnl par t  o f  the gingiva 
was excised without :inesthesi:r (Fig.  1 ) .  The tissue specinien w a s  
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divided in the iiiiddle (corresponding to the iiiesial :ind distal par t  
in sitir ) for exniiiiixition by light : i n d  electron iiiicroscopy. For  
the iiiicroscopic ex:iiiiin:ition tlie upper par t  of the pocket epi- 
theli u i i i  w:is chosen since for obvious re:isons only :I n;irrou’ zone 
of gingiv:rl tissue could he excised. 

‘ h e  speciitiens for light i~~icroscopy were fixed f o r  24 hours in 
:I solution consisting of one p r t  of 40 per cent forii1:ilin :ind 3 
parts o f  9.5 1)er cent ethyl alcohol. Aftei. enihedding in  1):ir:iffin 
w:ix :ind sectioning by !it:tntlnrtl procedures, l h e  sections were 
stained 197 the following iiiethods: 1i:ieiiinluiii and eosin (Miiyer),  
picrofuchsin (v:in Gieson), toluidin hlue (0.1 per cent solution in 
30 per cc.nt ethyl :ilc-ohol), PAS ( McManur),  .istr:ibl:iu ( 2 )  arid 
iiiercuric chloride-hroiiiphenol hlue ( 8  1 .  

‘The speciiiiens for electron iiiirroscopy were fixed for 1 l,L- 2 
hours  in  one per cent solution o f  osiiiiuni tetroxide buffered with 
veronnl ( 10 ) and, after tiehydrntion, enihedtleti in  :I illistiire of‘ 
iiictyl :ind hutyl iiieth:icrgl:ite ( 1 : 9 1. 1’olyiiieriz:ition x i s  c:irried 
out a t  45” C. l h c  sectioning w i s  perforiiied with :I glass knife  in  
an  L K K  ultrotoiiie. A n  RCA EMU-21s electron iiiicroscope was 
11scd. 

IiES “1,‘l-s 

To simplify the description of the results the following notation 
will be used. 

where tlie respective physiologic saline, leukocyte hoiiiogenate, 
h3’nluronitl:ise solution aiid leukocyte 1ioiiiogen:ite + hynluiwiii- 
thse solution werc :rpplied. 

C-, I>-, H- :ind LH-sections denote sections from the I * ca’ “’IOI1S 

Light miwoecope examinatioii 

Although the  gingiva of the  regions studied was clinically 
healthy certain cases displayed definite signs of an inflnmiuatory 

Fig. 2. ‘The wid th  :rnd :ippearniicc of t h e  intercellular sp:iccs in  t h e  diffcrciit 
Yections. :I I C-section, 1 ) )  Id-scelioii, c )  €I-section, d )  1AI-section. The intrrcc.1- 
lular spiers i i i  tlic Id- ,  H- i ind 1,li-sections a r e  wider  than i n  the C-section. 
11, th i s  1.H-section t h c  I~ouiidary between inteicel lulnr  spaces ;rnd cc,lls is 

t l i f  Tu lie. Xlnyer’s I )  :ieriin lu in-cosi 11,  
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reaction i n  the connective tissue, hut these regions were uniformly 
distributed aliiong the vorious treated tissues. 

The intercellular spaces in the L-, H- and 1,H-sections were 
consistently wider than in the C-sections. ‘The I,- :ind H-sections 
displ:tyed no difference in th i s  respect, hut cwiiipred with these 
two groups the intercellul:ir si):ices in the LH-sections were usu- 
ally wider; in :I few o f  these specimens, the houiid:iry hetween 
intercellul;tr s p i c e s  :ind cells ’CV:IS diffuse in siti:ill well-defined 
:tre:is. ‘The width :ind ;tppe:ir:ince o f  the intercel1ul:ir s p c e s  :ire 
i1Iustr:tted in Fig. 2. 

In  : i l l  the I’AS st:tined sections there w:is :I we:il< positive re:ic- 
tion in the intercellul:ir sp ices .  In the extreiiie marginal par t  of 
the pocket epitheliuiii the cytopl:isiii exhibited :in intense positive 
reaction, in several of  the speciiiiens in  the surface layer :ind 
soiiietiiiies nlso in the str:ttuiii spinosuiii. ‘I’his re:iction w:is, how- 
ever, consitlered to be :tssoci:itetl w i t h  the presence o f  inf1:tiiiiiw- 
tion in the connective tissue rather th:tn with v:iri:itions in the 
esperiiiic.ntnl tre:ittiient o f  the tissue. N o  distinct difference he- 
tween the C-, L-, H- and 1,H-seclioiis st:iinetl with P A S  ’i?r:is 

evident with respect to positive re:ictions. 
Staining of  the epitheliuiii with Astr:il)l:tu, to t1ciiionstr:ile :wid 

~iiiico~)olys:icr:li:i~~idcs, W:IS so we:il; that il w:ts iiii~)osssil~le lo dis- 
cern a n y  tliffcrenccs I)etwecn the sections :IS reg:irds intensity or 
site o f  st:tining. 

’The itiercuric c l i lor ide- l~ i~oi i i~~henol  blue rmction for protein 
I)rodured :I more intense staining i n  the su1)erfici:tl th:tn in the 
deeper I:iyers o f  the epilheliiiiii, ’l’he peripher:il cytoplnsin o f  the 
cells was stained inore intensely than their central regions. ‘The 
only difl’erence that  coultl he discerned hetween the four groups 
was :in often we:tl<er st:tining i n  terce11iiI:trly in the I,H-sec:tions, 
hut I h c  differencc W I S  not gre:tt. 

Electron mirroucope examination 

In the region used for the ultr:istructur:il esniiiin:ttion (Fis .  3 ) ,  
Ihe str:ttuiii spinosuiii W:IS chosen for coii1p:irison hetween the 
differently treated :we:ts, for earlier electron iiiicroscope studies 
o f  the oral iiiucos:t have shown that the epitheli:tl cells in the 
outcriiiost l:tyer : I I T  often sli:;htly scl)itr:ilcd froiii one :inother. 



This has  been ascribed to, for instance, :in incipient physiologic 
descpnint ion :ind /or :I continuous effect of the enzymes in  the 
s d i w  (20) .  

In order to elucidate the structural differences observed within 
the stratum spinosuiii of the pocket epitheliuin on the enzynie- 
treated tissue, a short description of  the inorphology of  the region 
will be g i w n  :IS seen in the C-sections (Figs.  4--(i). Here the epi- 

Vig. 3. The framct l  arcn illustrates the region usctl f o r  t h c  elect ran 
111 ic roscop ic e xarn ina t i o 11. 

theli:il cells werc usually irregu1:ir in sh:ipe :rnd nuiiierous cyto- 
plasniic processes in the forni of fine iiiicrovilli gave the cell 
periphery :in uneven :ippe:irance. These projections o f  adjacent 
cells often interl:iced, with the result 1h:it the intercellular space 
was narrow and followed a n  often coinplex ant1 tortuous course. 
1)esniosoiiies were extremely nunierous :rnd :ippe:iretl :IS electron- 
dense forinations with a fairly regul:ir distri ln~tion :iround the 
cells. The two opposing cell iiieiiihr:ines in :I desiiiosoiiie were 
thickened anti strongly osiliiophilic, and in the s p i c e  between 
them :I fine granuhr, soiiietinies l:iiiiellar, intercelltilor substance 
was observed (Fig. 6 ) .  The cytoplasiii contained nunierous osniio- 
philic fibrils (tonofibrils), the finer elements ~~ the tonofilaiiients 
-~ of  which seeiiied to be intiin:itely connected with the attach- 
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Fig. 6. Noii-enzyme-tre;itetl tissue (C-section). A h igh m:ignification of iiii 

intercc~llular region. Cytoplasmic proeesse’s i n  the f o r m  of fine microvilli. 
’Hie figurc illustrales t h L 2  stiucture of the desiiiosonies. The tonofilaments 
( a r r o w )  s w m  t o  t x  intimately connected with t h e  attachment plaques of  t h c  

desinosomes. 



Fig. 7.  Tissue t r e a t 4  with t h e  intrac:*llul;ir riizymes of the Ieukocytcbs 
(I,-sectioii ) .  \Vide intercellular spnces. 1 lie desmosomes arc connected w i t h  
the rrslwetivc cel ls  by tiarrow cytopliisinic ~)rocesscs.  I n  th is  figure thcrc- :ire 

fewer desiiiosonies tli:tti i l l  Fig. -5. 

,. 
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'Hie pictures prcseelited by L-, M- and 1,H-sectiol;s tlilferetl fr:)iii 

this  p r i i i c ip l ly  1)y virtue of the  gencr:il widening of the intercel- 
lul:ir spaces (Figs.  7- - 9 ) .  'I'he dest i io~oi i ie~  1:iy like osiiiiophilic 
isl:itids in the wide sp:ices :inti were connected with the respective 
cells by narrow cyto1)l:isiiiic processes. The fine s t ructure  of the 
destiiosoiiies :ippe:ireti to be largely unchanged (Fig. J 0 )  ; in  only 
:I few of them there w a s  aplxireiitly a separ:ition of  :itt:icliinent 
plaques froiii one another .  A s  in the  C-sec tions, the intercellulnr 
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Fig.  11. 'Tissue treated with t h e  iiitlacellul;ir enzymes of' the Icukoeytes + 
Iiyaluronidase (LH-sect ion) .  I n  ih is  figure thc-rc are distinct cellular 

changes, the cell mcmliraiics ;tiid n iiuclcar incmbraiie :ire diffuse. 
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spice contuined dispersed regions with ;I finely gr:inul:rtetl sub- 
st:ince, hut  otherwise no fine structure was observed. ‘l’he most 
pronounced changes occurred in the 1,H-sections, where the inter- 
ce1lul:ir spices were consistently widest (Fig. 9 ) .  In  :I few speci- 
inens froin this group there were distinct ce1lul:ir c1i:inges. Certain 
structures such :is the  cell ineitihr:ine, and soinetimes :iIso the 
nuc1e:ir inetnbrme, were diffuse mid the picture resenibled that 
found in severe p thologic  :ilter:itions (Fig. 11).  

‘I’he incrensr in the width o f  the interce1lul:ir s p i c e s  o1)served 
in this investigation after loc:il applic:ition of  the different en- 
zyme 1)rep:ir:itions w a s  probably due  to their effect on the intcr- 
c el lu 1 a r subs Lance :I lid t li e it1 11 t u a I ad he sio n i 11 ech a n i s i 11 o f  the 
cells. I t  is well known that  cells in libsue cultures lose their pro- 
perty of adhering to  glass after treatinelit with t r y p i n  and it has 
he en sh own t h :I t t hi  s :i dh e si ve 1) ro 1) c r t y is restored w lie n 1) rote in 
in the forni o f  seruni is :iddetl to  the inetliuiii ( 2 4 ) .  This heharior 
has 1)een ascribed to  enzytnntic digestion of :I thin extr:icellulur 
coating o f  the cell nieiiihrines consisting o f  i)olys~iccli:irideI,roteiii 
coinplexes (glycoproteins 1 ( 2 5 ) .  

His t oc h e i t i  i ca I i 11 vest i g ;I tion s h y , for in s t :i n c c, W is 2 ocli i, F r r  11)- 

rctt c t  Deiripseg ( 195 1 ) a n d  Thonrrrtl c t  Srhr rp  ( 1959 ) , together 
with the positive re:iction to PAS, iiietuc1iroin:isi~i :ind the protein 
reaction which were observed to occur intercellnl:irly in this in- 
vestigation, suggest that  the epitheliutn of the  oral ittucos:~ con- 
tains both polysaccharides and proteins intercellul:rrly. An enzy- 
ni:itic hrealitlown o f  these substances (und the  enzynie prepirii- 
tions used included proteases and hya1uronid:ise) tn:iy result in 
:I motlificntion o f  the priinary and secondary forces (cheinical 
hondings, ”long range forces” etc.) which are thought to be rc- 
sponsible for the :idhesion hetween cells. In  the break-down of 
~i~:rcroiiiolecular suhstances such ;is proteins :ind polysaccharides, 
:in incre:ise in the uptake of water iiiust occur to itiaint:iin coii- 
stant tonicity. A n  increase i n  water uptake together with :I 

weakening of the adhesion effect ni:ry well result in a widening 
of the intercellular spices. 
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Except for the protein reaction the historheniical differences 
between the various treated specimens were not pronounced. This  
to some extent negative result o f  :in :itteiiipt to verify histoche- 
iiiical 1 y the cli :i n g e s in t h e inter c el 1 u I :i r sit h s t :I lice be twee t i  t h e 
enzyme-treated :ind lion-enzytiie-tre:itetl speciineiis in:iy be due 
to  :I low sensitivity o f  the  methods for recording sni:ill ch:inges 
i n conce n t r a t io t i  in the s u  h s t :I ~ i c  e s . 

N o  widening of the intercellu1:ir space was found in ~ i i o s t  o f  
the  desiiiosomes, since the d is tmcc  1)etween :ittochirient p1:iqiies 
:rppe:ired to be for the most part  unchanged. I t  would thus  seein 
:IS if the  most iiiiportaiit cohesive forces between the cells :ire 
localized to these structures. The intercellu1:ir dist:ince here is 
less than elsewhere, :I factor that  may have some hearing on ,  for 
instance, the ni:~gnitude o f  the  priinary and secomhry forces of  
:it1 he sion . Moreover, the in t ercel 111 I :ir sit 1)s t:i nce s here h:iw :I high- 
er  electron density and :I different s t ructure  than  the  other inter- 
ce I 1 ii 1 :I r s it 11s t :i n c e . T h e re 1 :I Live di f f i cii 1 t y i n se 1) :i r :i t in g :it t :I c h - 
iiient 1)l:icpes froin one another has been thought to  indic:ite the 
presence o f  :I cohesive force f o r  stronger than  can be nc*countetl 
for hy :I pure :idhesion effect ( 2 6 ) .  

In oc ca si o n :I 1 spec i in e n s t re:i t eti with prc1):i r:i 1 i on s con t :I i 11 in g 
hoth intr:icellul:ir enzyiiies :ind hy:iluronid:~se, cells were found 
tha t  had undergone severe 1):ithologic changes. It is possible tha t  
these cells were necrohiotic before the :ipplic:ition of  those pre- 
p:ir:itions, but intense enzyi1i:itic digestion cannot be excluded. 

The results of this investigation show tha t  intracellular en- 
zyiiics froin leukocytes niay he :I f:ic tor o f  itnport:ince in the 
1):ithogenesis o f  1)eriotlont:il t1ise:ise. 'I'he widening o f  the  inter- 
cellul:ir spaces in  the  epitheliuiii itnder the influence o f  these en- 
zymes would promote the 1):iss:ige of irrit:rnt a n d  destructive suh- 
stnnces through the epitheliuiii into the underlying connective 
tissue. It' these enzyiiies :ire combined with hynluronitlase this  
c e 1 I - s el) :I r:i t i ng effect  i s i nc r ea sed . 'I'h e 1) r ( ) pe r t y of h yi 1 u r ( mi d :I se 
of causing :I widening of the  intercellu1:ir sixices in the  epitheliuiii 
confirins previous observations under  the  light iiiicroscope hy 
Schri l t z -Nrr ir t l f ,  Ijciucir R llihh!l ( l ! M ) .  
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A lighi iiiicroscope :id electron iiiicroscope study has been per- 
forined of the structural differences in the epitheliuiii of the gin- 
gival pocket in iri:iIi after loc:il ;ipplic:ition in riizio of hyaluro- 
iiidnse, the intr:icellulnr enzyines o f  leukocytes, a n d  :I coinhhi-  
tion of these. The study was perforined on 12 subjects with 
c I i n ic:i I 1 y he:i I thy gingiva. 

A widening of  the  intercellular sp:ice w:is ohserved which w:is 
ii iost iii:irltcd after applicatioii o f  intr:icellulai. enzymes 4- h y i -  
I ti ronich ce. 

‘I’his widening i i i q  he tluc t o  incrc:isetl upt:ike o f  w i t e r  in :is- 
soci:ition with :I reduction of  the adhesive effect between the 
cells, following enzyiii:itic hre:ilcdown o f  the iii:icroiiiolecul:ir in- 
tercel1ul:rr substance. Widening o f  the intercellul:ir space did not 
affect :i niajority o f  the  desiiiosoiiies. 

The findings suggest that these enzyines iriny constitute :I signi- 
ficant f:ictor in the p thogenes is  of  1)eriodont:il disease. The 
widening of  the intercellu1:ir spaces o f  the epitheliuin w,ould he 
expected lo proiiiote the p:issagc o f  irr i tant and destructive suh- 
st:inces through the  epitheliuiii i n t o  the  underlying connective 
t i  s s u ti. 

I I K S l l h l R  

IWFET DF: 1,’ACTIVITE ENZYMATJQUE LEUCOCYTAIRE SUK LA STRUC- 
TIJRE Ilk; L’l?J‘ITHBI,IUM 1)U SILLON GINGIVO - DENTALRE 

CHEZ L’HOMME 

Une dtutle ;iu uiicroseope opticpie et :iii inicroscope i.lectronique 
:I i.td fnite sur les diffbrences de structure &ins 1’i.pithdliuin du 
sillon gingivo-tle1it:iir.e chez I’hoinirre :iprils application 1oc:ile in 
riiuo d’hy:iluronitl~ice, d’enzyiiies intr:i-cellul:iires 1eucocyt:rires et 
tl’une coiii1)in:iison des deus. I,’C.tude :I i.16 effectu6c sur 12 sujets 
1) r i. se i i  t :i I i t 11 n e gen c i ye c 1 in i (1 11 e I i i  en t s:i i ne. 

U n  6l:irgisseiiient de I’espoce intercellulaire a dti. obscrvi., el 
ceci d’une ii1:inih-e plus :iccusi.e :iprks :il)l)lic:ition d’enzynies in- 
trn-cel1ul:iires + 1iy:iluroiiid:ise. 

Cet 6l:irgisseirient p u t  Ctre dii B line :iuginent:ition de 1’:ihorp- 
lion de I’enu i1ssocii.e Ii une rkluction tie I’effet tl’adhesion entre 
les cellulcs, it lu suite cle I:i di.siiitCgr:ition ciizyiii:itique tie 1:i sub- 



st:ince intercellulaire iii~icrotiioli.cuI~iire. L’i.l:irgisseinent de I’es- 
Itace intercellulnire n’influait pas sur I:\ iiiajoriti. tles tlesiiio- 

soiiies. 

I,es r6sultats tle cr t te  exl)brience incitent B penset” ( 1 1 1 ~  les cn- 
zytiies peuuent constituer un f:iclcur ilii1)ort:int &ins I:r p t h o -  
gbnie t i es  affections d u  p r o d o n t e .  On p u r r n i t  supposer q ~ i e  
I’6l:irgisseinent des esp:ices intercellulnires de I’i.pilhi.lium fir- 

vorise le p:wmge I tr:ivers l’~pitlii.liitti~ dc su1)st:rnce~ irrit:inles 
ct tlcs1ructriccs t l : i n \  Ir tissu conjonctif \ou\-,j:iccnt. 

ZITS A nl a1 EN FA s s u N G 

DIE: AUSWIKKUNC, DEK LEI’KOZYTENAKTIVITAl’ AUF DAS EI’ITHBI, 
DER ZAHNFLEISCHTASCHEN BEIM MENS(:€IEN 

Es wurtlc eine liclitiiiikroslto~tiselic und rlel~lroiieniiiikrosl~o- 
pi sche U t i  ters itch u n g tier S t r LI Ic t 11 r LI 11 t ersch i cde i i i i  El tit he1 d r r 
Z :I h n f I ei sch t :i sc h e n hci in M e n  sc h e n ti :I ch ei tier 1 A )k :i 1 :I 1’1) 1 i It :I ti o n 
in  vivo von Hynluronid:ise, von intr:izellul:iren Enzyiiicn :ius 

Leukozyten untl  eincr I<otnl)in:itioii von diesen :iusgef‘iihrt. Die 
U t i  t er such ii t i  gen w u i d  en :iu 1‘ 1 2 I +  r son en I 11 i  I Ii 1 i t i  i sc h gc s u 11 clr I 11 

Z:ihnCleiscli vorgenoiiiiiicn. 

Man 1)eoh:iclitete eine Expansion tlcs Interzcllul:ir-~ewehes, die 
nnch eincr Appli1t:ition von inlr:izellul:ircii Enzyiiien + Hy:ilttro- 
nit1:ise :it11 :iusges~~rocIiensten w a r .  

Iliese Ex1t:insion knnn :ruf cine A ~ f ’ t i : i h ~ i i ~  yon W:isser in \’er- 
hi lid u n g t ni t e i n e r Red u I< t ion d e s A (1 h ii sio n s ve r I 11 ii gen s (1 e r Ze I I e n 
inl‘olge eines enzy~li:itischen Al)li:iits der  m:iltrotiiolel~uI:iren Sub- 
s t m z  zuriicltzufiihrcn sein. Die Ex1):rnsion ties Interzellular-Gc- 
wel)es h:jtte Itcine EinwirklItig :ioB citic Xlehrheit t l e r  1)csiiio- 
S O l l l C l l .  

Die Ikfunde  Inssen d:ir:iuf’ schliessen, d:iss tlicse Enzyine i n  
tier h t h o g e n e s e  der ~t:irodont:ilen I<r:inlilieiteri eine vicht ige 
Rolle spielen kiinnen. Mati muss :innehtiien, (k iss  die E x p i i s i o n  
des  Tnterzellular-(;ewehes iin Epithel die 1’:iss:igc der  Keiz- u n d  
destruktivcii Stoffe durch &is  Epithel in ( ] : I . ;  tl:ir~~ntcrliegentir 
Binclcge~vebe f‘iirdrrl. 





LEUKOCYTIC ENZYME ACTIVITY 451 

Schii l tz-I iui idf ,  S. I ) .  & I?. li’. Scherp ,  1955 : Production o f  hyaluronitlasr 
and  beta g1ucuronid;ise by viridans streptococci isolated from 
gingival crevices. .J. dent. R c s .  3 4 :  921. 

->)-- 1955 : Symbiotic production of phenol sulfatasc by  human  gingival 
bacteria. J. Uact. 69; 6.55. 

-))- 1955 : Lysis o f  col lagen hy human gingival bacteria. Proc. Sac. 
cxp. I3iol. (N.Y.), X Y :  697. 

Seelich, F., 1962: The metnl,olism o f  norm:il a n d  abnot’mal leukocytes. 

Hrtriiiisteirier & I). %ricI;c,r-Frtrnl;/in. Grune & Stratton. N e w  York 
From : T h e  I’hySitJ/(Jyy tcnd P(l~h0lOgy Of Leiikocytes .  Ed. H. 

p. 152. 

Soynnrres, H. F .  h .l. T. .d!!JI‘kqh/, 1958: Electron microscopy of t h e  
epithelial lining o f  llie 1iutn:in oral  mucosa. Oral Surg. I f :  662. 

Thiltrntier, H . ,  1061 : I’eriodonttr/ disecist. in the iuhife  rut.  E . r p e r i m e n l d  
s l i idies  ioilh specitrl referenct, t o  s c ~ m e  t/elhitJ[tlgiC mid p l h o y e n e t i c  
fetrfiires. Thesis. Trans. Iloyal Schools Dent. Stlilm Uniei, KO. 6. 

Thonrrrd, 1. C. & H .  W .  S c h e r p ,  1959 : C1iar;tcteiization of human  gingival 
cpithclial intercellulor cementing suhstance. d. dent.  Iles. 3X: 711. 

1\’(ierh ( I  ti y , .I, , 1 9 52 : 7‘11 e g i n  y irml ptic1:e f . d ntr f on1 y , ptit l i  o 1 o y y , tie epen in y 

W e i s s ,  I.., 1959 : Studies on ccllular ;itlhcsion i n  tissue culture.  I. The 

tind e/ iminci l ion.  Thesis. Odont. T., Suppl. I. 

rfl‘cct of serum. Ex”. Cell Iles. 1 7 :  1!N, 

-->>- 1960: The adhesion o t  cells. Internat.  Rev. Cytol. 9: 187. 

IVeiss, I ) . ,  1958: Cell contact. Int. Ilcv. Cytol. 7 :  391. 

IJ’islocki, 6. I ] . ,  I ) .  IV. Fur i~ce l f  & E .  11’. Dernpsey, 1951 : Staining o f  
sti atifictl epitlieliurri o f  niucoub memhranes and  skin of man a n d  
ruonkry by the pcriotiic acid-Schiff method. Anat. Rec. 110: 359. 

16. 

1 7 .  

18. 

19. 

20. 

21. 

22. 

23. 

21. 

25. 

26. 

27. 




