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INTRODUCTION

THE TEETH ARE SURROUNDED BY BONE AND CONNECTIVE T1SSUE
DURING THE PERIOD OF EARLY GROWTH AND ERUPTION. AFTER THE
EMERGENCE OF THE TOOTH FROM THE BONY CRYPT, DURING ERUPTION,
THE REDUCED DENTAL EP{THMELIUM (8 SEPARATED FROM THE ORAL EPj=-
THELIUM BY THE INTERVENING CONNECTIVE TiISsUE. DURING ERUPTION
THE TIP OF THE TOOTH APPROACHES THE CRAL MUCOSA AND TME REDUCED
DENTAL sPGTEELsuu FUSES WITH THE ORAL EPJ THELIUM.

THE CHARACTERISTICS OF THE cﬂn&scttvc TISSUE INTERVENING
THE REDUCED DENTAL EPITHELIUM AND THE ORAL EPITHELIUM ARE 8TU-
DIED IN AN ATTEMPT TO EXPLAIN THE MANNER IN wWHICH THE RESISTANCK
OFFERED BY THE CONNECTIVE TISSUE TO THE AXIAL MOVEMENT OF THE
TOOTH 1S REDUCED, PRIOR TO ITS EMERGENCE INTO THE ORAL CAVEITY.

THE QROUND SUBSTANCE OF THE CONNECTIVE TISSUE HAS BEEN A
sSUBJECT OF surzu#tvz {NVESTIGATION. [T MAS BEEN SHOWN THAT IN
INFLAMED GINGIVA THE AMOUNT OF WATER SOLUBLE MUCOPROTEINS AND
CARBOHYDRATES INCREASES AND THIS 13 PRESUMED TO BE DUE TO ncpotv#
MERIZATION OF THE QROUND SUBSTANCE OR TO ALTERED SYNTHESIS OF
CONNECTIVE TISSUE QROUND SUBSTANCE. THE CONNECTIVE TISSUE OB=
TAINED FROM DIFFERENT SOURCES HMAS BEEN STUDIED MISTOCHEMICALLY
AND MORPHMOLOGICALLY, AND IT HAS BEEN REPORTED THAT THE GROUND
SUBSTANCE UNDERGOES DEPOLYMERIZATION AND THAT THERE 18 AN EVie
DENGCE OF THE SOLUTION OF SOME COMPONENTS OF THME TISSUE.

THE COMPARATIVE QUANTITIES OF MUCOPOLYSACCHARIDES BIND~

ING THE CONNECTIVE TISSUE IN THE ORAL MUCOSA MAY DIFFER SIGNI~
1.
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FICANTLY IN ATTACHED QINGIVA A8 AGAINST THOSE OF THE CONNECTIVE
TISSUE OF THE ORAL MUCOSA OVERLYING AN ERUPTING MOLAR.

THE PURPOSE OF THIS EXPERIMENT 1S TO STUOY THE DEPOLY-
MERJ ZATION OF ?ﬁt GROUND SUBSTANCE, WHICH MAY CONTRIBUTE TO THE
ERUPTION OF A TOOTH THROUGH THE CONNECTIVE TISSUE BARRIER OF THE

ORAL MUCOS8A.




REVIEW OF L|TERATURE

CONNECTIVE TISSUE 18 ONE OF THE SUPPORTING Tigsugs OF
THE BODY, IN WHICH THE (NTERCELLULAR SUBSTANCE 18 AT A MAXINUM,
1Y 18 WiIDELY DISTRIBUTED IN THE 200Y IN VARIOUS FORMS, LIKE
AREOLAR, ADIPOSE, FIBROUS, ELASTIC, AND RETHCULAR TISSUE,
CARTILAGE AND BONE: TMEY ARE ALL DERIVED FROM THE MESODERM OR
THE MESENCHYNE OF THE EMBAYO BUT THE DIFFERENCE LIES MAINLY IN
THE NATURE OF THE INTERCELLULAR SUBSTANGE AND THE APPEARANGE OF
THE DIFFERENT KINDS OF FIBRES IN IT. THE BASIC STRUCTURAL UNITS
ARE CELLS, FIBERS, AND THE TQROUND SUBSTANCE®.
A»  QROUND SUBSTANCE

ENGLE, ET.AL {1960) DESCRIBLD THE QROUND SUBSTANCE OF THE
CONNECTIVE TISSUL A8 AN NETEROGENOUS COLLOIDAL MIXTURE OF MACROw
MOLECULES OF CARBOHYDRATE-PROTEIN COMPLEXES (MUCOPROTEINS AND
GLYCOPROTEINS) AND MUCOPOLYSACCHARIDES, WITH A NEGATIVE~ELECTR~
CAL OHARGE:. THE DEGREE OF THIS CHARGE IS DIRECYLY PROPORTIONAL
7O THE DENSITY OF THE CONNECTIVE TISSUE. BY THE VIRTUE OF TNiS
NEGATIVE CHARGE, THE BIOLOGICAL COLLOID MAS GAINED UNIQUE PROP-
ERTIES AFFECTING YME WATER AND SALT DISTRIBUYION AND THE ORGANIC
AND INORQANIC CATION BINDINGS IN THE TISSUE. SLACK (19%9) in
DISGUSSING THE COMPOBITION AND METABOLISM OF CONNECTIVE TISSUE
EMPHABE ZES THE INFLUENCE OF COLLOIDAL COMPONENTS ON THE OIFFUSION
AND EXCHANGES OF FLECTROLYTES AND OTHER SOLUTES. THE COLLOIDAL
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COMPONENTS OF THE GROUND SUBSTANGE ARE NOT AN INERY MASS THROUGH
WHICH THE ELECTROLYTES AND METABOLITES CAN PASS PROM THE SLOOD
CIRCULATION TO THE CELLS: THE DISTRIBUTION OF THE DIFFUSIBLE
IONS 18 DETERMINED PRIMARILY BY INDIFFUSIBLE CMARGED MACROMOLEm
CULES OF AGCID MUCOPOLYSAGCMARIDES AND CARBOHYDRAVE~PROTEIN
COMPLEXES.

THE COMPOSSTION OF TME GROUND SUBSTANCE AS STATED BY

GERSH AND CATCHPOLE I8 AS FOLLOWSS

Jastg
1+« HYALURONIC ACHD
2. CHOMDROITIN 8Oy A
ACH e MUCOPOLYSACOMAR]DES 3+ CrowemotTIN 80y B

§. CuonprOITIN SO C
5. CHONDROYTIN
6. KERATO SULPMATE
T+ HEPARITIN SULPNATE
HEUTRAL HETEROPOLYSACCHARIDES
PROTEINS
goLuBLE COLLAGEN
PROBABLY OF LOCAL ORIQIN - WATER, ENZYMES, METABOLITES
PLASMA ORIGIN =« INMMUNE BODIES GLOoBUL IN
ALBUMIN " VITAMEING, HORMONES,
joNS
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THE QROUND SUBSTANCE 18 ORGANIZED A8 A TWOPHASE SYSTEM,
COLLOID~RICH WATER POOR AND WATER~RICN COLLOID POORs THE WATER-
RICH PHASE EXISTS AS SUBMICROSCOPIC VACUOLES ENCLOSED AND SEPAR=
ATED PROM EACH OTHER BY DENSE PHASE (Gemsw & Cavcweorg, 1960).
THESE VACUOLES ACCORDING TO Bowparerr (1957) Ranae rroM 50004 70
2,000%A 1N DIMENBIONS, THE CHIEF CONSTITUENTS wiTHIN THE VACUOLES
IS WATER AND THE WALLS OF THE VAGCUOLES ARE BELIEVED TO BE RICM IN
PROTEINS. |

GERSH AND CATCHPOLE FURTHER STATE THAT EACH PHASE INOLUDES
A VARIETY OF GOMPONENTS OERIVED IN PART LODALLY FROM CONNESTIVE
TISSUE CELLS, IN PART FROM PLASMA., SOME OF YNE COLLOID COMPOw
NENTS OF THE GROUND SUBSTANGE HAVE YHE PROPERTY OF FORMING AGRRE-
QGATES AND, WHEN THE PROPORTION OF THESE 1S HIGH, THE QROUND
SUBSTANCE I$ LESS DENSE, OR PLABTIC: IN THIS STATE, THE Tigsuk
HOLOS MORE WATER AND MAY BECOME EVEN MORE EOEMATOUS. AS LONG AS
THE TWO SYSTEMS ARE IN EQUILIBRIUM, EDEMA {8 REVERSIBLE.

THE AMOUNT OF WATER N EITHER OF THESE PHASES DEPENDS ON
YME INTRINSIC MYDROPMILIC PROPERTIES OF THE BYSTEM, THE DENSITY
OF THE COLLOID, OSMOTIC PRESSURE OF THE BLOOD PLASMA, LYMPNATIC
DRAINAGE AND THE BLOOD PRESSURE (GERSM AND Cavcmpore 1960).
SuLack (1959) CONSIDERS THAT THE WATER N CONNECTIVE TISSUE I8
BOUND TO TME MUCOPOLYSACCHAR] DE~MUCOPROTEINFIBROUS PROTEIN COMw
PLEXES. OURING THE WATER RICHM PHASE THE WATER CONTENT OF THE
GROUND SUBSTANCE AND THAT OF THE COLLAGEN FIBERS INCREASES]
MYDRATION OF THE GROUND SUBSTANCE PRECEDES THE SWELLING OF THE




COLLAGEN FIBERS. THE DEGREE OF HYDRATION ALS8O DEPENDS UPON THE
AMOUNT OF MYALURONIG ACID PRESENT IN THE GROUND SUBSTANOCE. HVID-
BeraG (1960) STATES TMAT NYALURONIC ACID 1S STRONGLY NYDROPHILIC.
GERSH AND CATCNPOLE REPORT THE OKGREE OF HYDRATION BEING PROPORw
TIOMAL YO THE DEQREE OF POLYMERISATION OF THE QROUND SUBSTANCE.

Benserey (1934) IN HER DESCRIPTION OF YHE PROPERTIES OF
| THE GROUND SUBSTANCE STATES THAT 1) THE GQROUND SUBSTANCE APPEARS
AS A CONTINUCUS, FINELY GRANULAR, TRANSPARENT SUBSTANCE N wHICH
THE FIBERS AND CONNECTIVE TISSUE CELLS ARE EMBEDOED. 2) T #8
ELASTIC AND TENDS TO RETRACT WHEN CUT. 3) 1T 1S EXTRACTABLE BY
ioﬁmm. AND HALF SATURATED LiIME WATER., CELLS ARE FIRSY YO 8C
EXTRACTED, QROUND SURSTANCE NEXT, AND FIBERS ARE THE LAST TO BC
EXTRACYTED. B) GROUND SUBSTANCE AND CONNECTIVE TISSUE FIBERS ARE
STAINED DIFFERENTIALLY BY TOLUSDINE BLUE. 5) |Y Has APFINITY FOR
COPPER SALTS SHWOING THAY CHONDROITIN SULPHURIC ACID I8 PRESENT
N 1T

SHE FURTHER STATES THAT GROUND SUBSTANCE VARILE WITH FHYw
SICLOGICAL AQE AND DEVELOPMENT OF THE CONNECYIVE TESSUE. [N
EMBRYONIC AND UNDIFFERENTIATED TISSUES, SUCH AS RETICULAR Tissue,
1T I8 YOUNG, VISCID AND A CONTINUOUS FORM. [N FPULLY DEVELOPED :
SUBCUTANEOUS TISSUE, IT 13 LESS ABUNDANT, INTERRUPTED BY TISSUL
SPACES AND CHIEFLY ENCLOSES THE CONNECTIVE YISSUE FIBERS.

TRE MAJOR COMPONENTS OF THE MUQCOPOLYSACCHARIDE FRACTION OF
THE QROUND SUBSTANCE ARE HEXOSAMINE AND MEXURONIC ACID. HEXOBA~

MINE 18 A STABLE AMINDO SUGAR WHICH 18 AN :ﬁﬁi#@ DERJVATIVE OF




6.
SBUGAR WITH THE ALKYL RADICAL AT POSITION TWO OF THE MOLECULE}
WHILE GLUCORONIC ACID 1S A MONGBASIC ACID WITH AN ALDEMYDE REMA?IN-=
INQ AY THE OPPOSITE ERD OF TNE STRAIGHY CARBOM CHAIN FROM THE
CARBOXYL GROUP,
K. MEYER MAS BUGGESTED THE CLASSIFICATION OF MUCOPOLYe

SACOMARIDES AS FOLLOWS?

NEUTRAL? wiTH NO ACID GROUPS AT ALL, £G. OWiTIN (COMPOSED OF
ACETYLOLUCOBAMINE ONLY)

Ao 1) SIMPLE « IN WHICH THE ACID COMPONENT 1S URONIC
ACID, E6. HYALURONIC ACID COMPOSED OF ACETYLGLUCOSE-
AMENE AND BLUCORONEC ACIODs
2) COMPLEX = ACID COMPONENT 18 GLUCORONIC ACID AND
SULPHURIC OR PHOSPERIC ACID, £Q. HEPARIN, COMPOSED
OF ACETYLGLUCOSE AMINE AND URONIC AGID AND BULPMURIC

ASID,

CHONDROITIN SULPHURLIC ACID COMPOSED OF ACETYLGALACTO-

SAMINE, GLUCORONIC AND SULPHURIC ACID.

STACY HAS QIVEN THE APPROXIMATE VALUES FOR YHE COMPONENTS
OF THE HYALURONIC AGID AS FOLLOWSS
NiTRoGEN 3 TO 3.54 GLucoszamine 30 vo B0%
Acervt 8 vo 124 GLUCORONIC ACID B0 YO 504
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B. LABILE NATURE OF THE GROUND SUBSTANCE

THE QROUND SUBSTANGE AND THE BASTMENT MEMBRANE ARE CLOSELY
RELATED. THEY ARE OPTiCALLY HOMOSENOUS COMPONENTS OF INTERCELLULAR
MATERIAL WHOSE PHYS{CAL STATE MAY VARY FROM GEL LIKE CONS{STENCY
TO FAIRLY FLUID CONSISTENCY ACCORDING TO GERSH ANp CarvcMeorz (1949)
GROUND SUBSTANCE IS CONCENTRATED TO FORM A DENSER REGION BETWEEN
CONNECTIVE TISSUE AND EPITHELIUM. THIS ALTERED REGION OF VHE
GROUND SUBSTANCE IS CALLED THE BASEMENT MEMBRANE. THE QROUND SUBw
STANCE EXISTS IN A POLYMERIZED STATE] THE DEGREE OF POLYMERIZATION
BEING DIFFERENT IN THE SAME ORGAN AT THE SAME TIME. THE GROUND
SUBSTANCE I8 STYRUCTURALLY ORGANIZED ON A SUBMICROSCOPIC OR MOLECU-
LAR LEVEL. MOLECULES ARE BOUND TO EACH OTHER IN SUCH A WAY AR TC
RESULT IN A MEDIUM WNOSE CONSISTENCY MAY VARY, THIS CHANGE IN
PHYBICAL STATE IS BELIEVED YO BE CAUSED BY THE ACTIVITY OF CELLs
OF THE CONNECTIVE YISSUE AND DUE TO SOME DEPOLYMERIZING ENZYMES.

GersH (1911), IN DISCUSSING THE PLASTICITY OF CONNEZCTIVE
TISSUE STATES TMAT THE GROUND BUBSTANCE OF CONNECTIVE TISSUE I8
NORMALLY OF GrL LIKE CONSISTENCY BUY UNDER CERTAIN CONDITIONS T
MAY BEZCOME MORE FLUID. IN MIS EXPERIMENTS WiTH INTRAVITAL STAINING
WITH THE DYE EVANS BLUE, HE STATES THAT NORMALLY LITYLE DYE zscaﬂt+
FROM CAPILLARIES INTC THME INTERCELLULAR SPACES, HOweveER, FOLLOWING|
INTRAVENOUS ADMINISTRATION OF PAPAIN IN RABAITS, EXCESSIVE AMOUNTS
OF THE DYE LEAVE THE CAPILLARIES TO B8TAIN THE GROUND SUBSTANCES IN
A MATTER OF SECONDS, |T APPEARS THAY THE CONSISTENCY CF THE

GROUND BUBSTANCE, A FUNCTEON OF THZ STATE OF IT8 ORGANT ZATION,
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WHICH DEPENDS PRIMARILY ON THE PROPERTIES OF QLYCOPROTEINS OF
THE CONNEGTIVE TIGSUE AND THE DEGREE OF INTRAVITAL STASMING wiTH
EVANS BLUE, ARE ALL RELATED PHENOMENON. THE LOSS YNROUGH CAP-
ILLARIES OF EXCESBIVE AMOUNT OF EVANS BLUE WAS BEEN FOUND TO BE
NEARLY SPECIFIC FOR REGIONS CONTAINING ALTERED OR WATER SOLUBLE
GROUND SUBSTANGE.

IT HAS BEEN POSSIBLE TO DETECT ABNORMALLY NIGH LEVELS OF
HYALURON 1 DASE AND COLLAGEMABE ACTIVITY IN THE GROUND SUBSTANCE
(Gemsn & CatcwpoLe 1949). THESE DEPOLYMEZRIZING ENZYMES CAUSC
THE ALTERED SOLUBILITY AND LOSS OF THE QROUND SUBBTYANCE WHICN
WEAKENS THE COLLAGENOUS FISERSB. THE BREAKING UP INTD SMALLER
COMPONENTS WiTH MORE DISAGGREGATED MOLECULES PRESENTS INCREASED
REACTIVE GLYCOL GROUPS AND HENGE THE INCREABED STAINABILITY OF
THE GROUND BUBSTANGE. HOWEVER, BTAINABILITY 18 REDUCED AS
WATER SOLUBLE MYDROLYSIS PRODUCTS ARE LOST PROM THE GROUND
SUBSTANCT. |

IN THE EARLY STYAGES OF DEVELOPMENT OF AN ORGAM, THE
GROUND SUBSTANCE 8 EXTRACTABLE AND, BECAUBE EXTRACTED IT STAINS
VERY FAINTLY. IN SIMILAR SECTIONS OF ANiMalLs 32 DaAVS OLD, THE.
GROUND SUBBTANCE UNDERGOES PROGRESSIVE POLYMERIZAYION AND; SUB-
SEQUENTLY GLUCOPROTEINS ARE NOT EXTRACTABLE, MENCE INCREASED
STAINING PROPERTIES. | |

TO LOCAYE THE WATER S0LUBLE AMD ALCOMOL ¢NSOLUBLE QLYw
COPROTEING OF THE GROUND SUBSTANGE, GERaH Ano Carcweore (1949)
USED A METHOD YO DETECY THE EFFECTS OF A REAGENY ON GLYCOPROw
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TEINS OF TME GROUND SUBSTANCE IN A SECTION.

SMALL PIZCES OF TISSUE FROM MOUSE SKIN WERE REMOVED AS
EARLY AS POSSIBLE AFTER SPONTANEOUS DEATH OF AN ANIMAL AND
FROZEN BY IMMERSION IN [SOPENTENE AT ~160° C. THey weme oRieD
IN VAGCUUM AT aBOUT =300 C., INFILTRATED WITH PARAFFIN FOR ABOUT
15 MINUTES AND EMBEDDED. SECTIONS & MICRONS THICK WERE CUT AND
MOUNTED ON ALBUMINIZED SLIDES. SUCH A SECTION WAS WARMED TO
MELT AWAY THE PARAFFIN AND THEN FLATTENEO WITH SLIGHT FINGER
PRESSUAE, |7 WAS THEN BSTAINED BY ALCOMOLIC PERIODIC ACID LEUCOw
FUCHBIN METHOD.

ANOTHER SCRIES OF SECTIONS 16 MICRONS THICK WERE DEPARAP-
FINIZED WITH PETROLATUM ETHER AND IMMERSED IN ABSOLUTE ALCOMOL
FOR AT LEAST 16 MOURS. ONE SET OF THESE SECTIONS WAS STAINED
FOR POLYSACCHARSOES AND ANOTHER SET OF THE SECTIONS WAS VREATED
WiTH ODROPS OF PHOSPHATE BUFFER AT PHT.O. THE PHOSPHMATE BUFFER
WAS PROMPTLY DECANTED AND FRESH BUFFER WAS ADDED, BUT AGAIN
DECANTED AFTER YWO MOURS., SECTIONS WERE KEPT IN ALCOMOL FOR AT
LEAST 16 MOURS AND STAINED B8Y PAS:

AN EARLY STAGE OF DEPOLYMERISATION OF GLYGOPROTEING I8
POSSIBLY REPRESENTED WISTOCHEMICALLY BY THE INCREASE IN THE
COLOR VALUE OF THE QROUND SUBSTANCE. THIS MAY BE DUE TO GREATER
ACCESBIBILITY AND AVAILABILITY OF REACTIVE GLYCOL GROUPS.
DECREASE N COLOR VALUE {8 DUE TO LOBS OF THESE REACTIVE GROUPS
THROUGH SOLUTION OF THE GLYCOPROTEING CONTAINING THEM, POSSIBLY

REPRESENTING A LATER STAGE OF THE DEPOLYMER] ZATION OF THE QLYGOw
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PROTEINS.

Gergn aNp CaToHPOLE (1949) CBSERVED BROWNIAN MOVEMENT
BETWEEN COLLAGENOUS BUNDLES, WITHIN THE SUNDLES AND THEN BETWEEN
THE FIBRILS WHEN CONNECYIVE TISSUE WAS EXPOSED TO AGTION OF CLOB-
TRIDIUM wtuénts tﬂxtn{ CLOSTRIDIUM WELCHMEII TOXIN CONTAINS COLLA~
GENASE WHICH SEEMS TO REMOVE THE CEMENTING SUBSTANDE BETWEEN
COLLAGENOUS FIBRILS. THEY STATE THAT THE REACTIVE MATERIAL CF THK
aROUND BUBSTANCE MAY BE SELECTIVELY SEPARATED FROM FIBRILLAR
STRUCTURES WHIOH REMAIN MORPHOLOQICALLY INTACT BUT ARE FRAGILE.
IT 48 PROBABLE THAT REACTIVE MATERIAL 18 A aaaaauvana?z, CONTAIN=
ING PROTEIN, WHICH MAY BE HIGMLY POLYMERIZED AND DIFFICULT YO
EXTRACY. THIS MATERIAL 18 PRESENT N EXTRAVABATED LYMPHOCYYCS
AND MACROPHAGES IN THE REQION OF INFLAMMATION. [T 18 POBSIBLE
THAT THE REMOVAL AND D)SPOSAL OF GLYCOPROTEINSG FROM QROUND SUS-
STANGE BY THE PHAGOCYTIC ACTIVITY REPRESENTS ONE OF THE NORMAL
FUNCTIONS OF MAGROPHAGES. THE GRANULES ARE ALSO STEN IM FIBRO~
BLASTS BUT ARE OBSCURED BY TNE GROUND SUBSTANCE. SUCH GRANULLS
ARE SELICVED TO BE THEL SECRETION PRODUCTS OF FIBROBLASTS WHIOM
BECOME INCORPORATED IN THE GROUND svasTance (QErsM & CarTewroLm
1949).

Enot.e (1951) STUGIED THE CONNECTIVE YiSSUE OBTAINED FAOM
DIFFERENT SOURCES. ORAL MUCOUS MEMBRANE OVERLYING THE CTRUSTING
TEEYH WAS OBYAINED FROM PATIENTS OF THE CHILOREN'S CLINIC. NE
ALSO STUDIED THE 4AWS FROM YOUNG RATS (nNEwsOmm 71O 21 oays) AND

FROM FETAL PIGS FOR MISTOCHEMICAL AND MORPHOLOGICAL STUDY. THE
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TISSUES WERE TREATED WITH BUFFER SUBSTANCES AND ENZYMES PRIOR
TO STAINING TO MAKE THE CMARACTER}ZATION OF THE TISSUE COMPONENT
MORE SPECIFIC BY COMPARING WETH THE TISSUE wHiCH waS STAINED

Wi THOUT ANY TREATMENT WITH BUFFER OR ENZVNE.

Burrens Enzvigs
AGETAYE BUFFER PH3 TO W5 HYALURON | DASE RH6
PHOSPHATE BUFFER PH 5,6,7, cotiaaenase (cLOBTRIDIUM

WELCHIE PILTRATE)
BORATE BUFFER PH 9 70 11
TRYPSIN PHT, PEPSIN PH 2

THE DECREASE IN TNE STAINING PROPERTIES OF THE TiasUE
AFTER TREATMENT WITH ENZYMES WAS REGARDED A8 EVIOENCE OF THE
SOLUTION OF SOME QOMPONENTS OF THE TISSUL.

WHEN TME MUCOSA OVER THE DEVELOPING TEETH OF FETAL PIGS
OR CALVES (S DISSECTED, A JELLYwLIKE MABS 18 UNCOVERED WHICM
FORMS A CONTINUUM FROM THE SUBMUCOSA TO THE TOOTM QERM. ENGLE
STUDIED THE SOLUBILITY CHARACTERISTICS OF THE QROUND SUBSTANGE
IN SUCH MUCOSA BY MAKING WATER EXTRACTS OF THIS JELLYWLIKE MASS.
HE REPORTED A OCCREASE IN THE VISCOSITY OF THIS EXTRAGT UPON
TREATMENY WITH TESTICULAR HYALURON I DAGE.

THE ABILITY OF THE GROUND SUBSTANCE YO BIND DYE WAS TESTER
8Y INTRAGARDIAL INJECTION OF TREOYE, EVANS BLUE, IN YOUNG RATS.
{F THE ANIMALS WERE SACRIFICED WITHIN AN HOUR AFTER INJECTION,
THE DYE WAS FOUND TO BE EITMER IN BLOOD VESSELS OR IN EXTRA~

CELLULAR QROUND BUBSTANGE. AS THE TOOTH BECAME MORE DIFFEREN=
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TIATED AND APPROACHED THE SURFACE OF THE ORAL CAVITY, THE CONe
CENTRATION OF THE DYE fN TNE SUBMUCOSA INCREASED. THis suagesren
TMAT THERE WAS DEPOLYMERIZATION OF THE GROUND SUBSTANGE LIBER
ATING THE REACTIVE GROUPS FOR THE BINDING OF THE OYE.
Cs HigTOCHEMSSTYRY

METACHROMASIA! HISYOCHEMIOALLY, METACHROMASIA GAN BE
DEFINED AS THE STAINING OF THE TISSUE COMPONENT SO TMAT THE
ABSORPTION SPECTRUM OF YME RESULTING T{8SUZ OYE COMPLEX DIFFERS
SUFFICIENTLY FROM THAT OF THE ORIQINAL DYE, AND FROM {T8S ORDI-

NARY TiISSUE COMPLEXES, TO GIVE A MARKED CONTRASY IN COLOR,

MICNAELIS N COLLABORATION witTH GrRanick (1945) was
INTRODUCED THE CONCEPTION OF POLYMER FORMATION. THE MONOMERIC
FORM OF THE DYE TOLUIDINE BLUE, 1S BLUE OR VIOLET, DIMERIC OR
TRIMERIC ARE PROGRESSIVELY VIOLET AND POLYMERIC FORMS ARE RED OR
PINK. IT 18 STATED THAT THE POLYMERIZATION OF THE SUBSTRATE wiTH
WHIGCH THE DYE COMBINES, INDUCES THE POLYMER!I ZATION OF YHE DYE,
AND HENCE THE CMANGE IN COLOR.

AGCOORDING TO PeaRst (1960), THE DYE TOLUIDINE BLUE HAS
AN ABSORPTION SPECTRUM WITH THREE BANDS, ALPHA, BETA AND GAMMA.
MONOMERIC ALPNA FORM 38 BLUE, DIMERIC BEYA FORM (8 VIOLET AND
THE POLYMERIC GANMA FORM 18 RED: THE PRODUCTION OF QaAMMA RED
METACHROMASIA WiTH TOLUIDINE BLUE IN TISSUE SECTIONS I8 BDUE TO
PREDOMINENCE, IN OR ON TME SUBSTANCE STAINED METACHROMATICALLY

OF TME GAMNA FORM OF THE DYE.
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SvLven (1958, 19%9) CONBIDERS METACHROMASIA AS A "SPECIAL
TYPE OF ORDERLY DYE AGGREGATION CHARACTERIZED BY THE FORMATION
OF NEW INTEZRMOLECULAR BOND BETWEEN ADJACENT TWO MOLECULES®. THE
SUBSTANCES ( CHROMOTROPES) Wi ICH PRODUCE METACHROMASIA IN ANIMAL
TISBUES ARE LARGE MACROMOLECULAR COLLOIDS,; WITH SPACED AGIDIC
GROUPS, §.E. <0S0,0M, <COOH aND PERMAPS ~OPO(OH)2 YO wHicK THE
BASIC DVE 18 FIXED. AN ORDERLY ALIGNMENT OF THE ATTACHED DYE
MOLECULES IS8 NECESSARY FOR METACHROMASIA. THIB 18 FAVORED X
THE DYE MOLECULES HAVE HYDROPMILIC AND HYDROPHOBIC PARTS. IT I8
A TWO STAGE REACTION? DURING TNE INITIAL STAGE THERE I8 REACTION
BEYWEEN THE DYE AND THE SUBSTYRATE MOLECULE] FOLLOWED BY THE tur:ﬁu
ACTION OF DYE MOLECULES, IN THE SECOND 8TAGE. A MOLECULE OF
WATER MAY BE INTERCALAYED BETWEEN THE DYE MOLECULES, THUS alViNg
A MYDROGEN BOND BETWEEN THEM.

SYLVEN AND PEARSE BELIEVE THAY METACHROMASIA SIGNIFICS
ONLY THE PRESENCE OF FREE CLECTRONEGATIVE SURFACE CHARQES OF A
CERTAIN MINIMUM DENSITY. THE DIGTRIBUTION OF THIS CHARGK ON THE
SURFACE OF THE SUBSTRATE DETERMINES THE ATTACHING ALIGNMENT OF
THE DYE MOLECULES AND THE DEGREE OF METACHROMASEA. MINTMUM INTER<
CHARGE DISTANCE ESTIMATED TO BE 59A 18 ALSO NECESSARY FOR YHE
REACTION: HIGMER AGGREGATION OF THE ATTACHED OYE MOLECULES wOULD
DEGREASE YME INTERCHARGE DISTANCE, PERNAPS LESS THAN S5°A AND
WOULD INCREASE YTHE DEGREE OF METACHROMASIA. H1GH CONCENTRATION O

THE DYE, AND INCREASED NKYDRATION OF THE TISSUE WOULD ALSO FAVOR
THE STAIN. THE QUALITY OF THE CHARAE, IN TERMS OF aACID RADIGAL
PRESENT, wOULD
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ALSO ALTER THE DEGREE OF METACHMAOMASIA. FOR EXAMPLE; A SULPHATE
RADICAL WOULD GIVE MORE INTENSE REACTION THAN A CARBOXYL GROUP,
QUANTI TATIVE DYE~BUBSTRATE RATIO £8 ALSO IMPORTANT AS {T MaAS
BEEM OBSETRVED THAT AN EXCESSIVE AMOUNT OF DYE CAN INDUCE ORTHO-
CHROMATIC APPEARANGE TO A METACHROMATIC SUBSTANGE. SYLVEN
(GriMas 1962) DEMONSTRATED YHAT HYALURONIC ACIO NEEDS YO SE
MIGHLY POLYMERIZED AND IN A MENINUM CONCENTRATION OF 1% (w/voL.).

THE &%srﬂenewisrav or THESE autaraﬁctn 18 RELATED WiTHM
PERIODIC ACID - SoMirr (PAS) REACTION AND 1T IS THEREFORE
NECESSARY TO CONSIDER THE PRINCIPLES ON WHIGCH THIS REACTION |8
BASED. T8 USKE IN HISTOLOQY WAS FIRST INTRODUGED BY MCNANUS FOR
THE DEMONSTRATION OF MUCIN BUT LATER LiLLiE AND HOTOMKISS CLaw
BORATED THE METHOD INTO A MISTOCHEMICAL ONE WHIOCH COULD BE USKD
FOR THE DETECTION OF VARIOUS POLYSACCHARIDES IN TNE TIBSUES,

PERICOIC ACID 18 AN OXIDANT WHICH BREAKS THE C.C SONDS N
VARIOUS STRUCTURES, WHERE THIY ARE PRESCNT A8 1312 GLYCOL QROUPS
(CHOH=CHOH), COMVERTING TNEM INTO DIALDENYDES. THE EQUIVALENT
AMINO OR ALKYL AMINO DERIVATIVES OF 1312 GLYCOL OR 1TSS OXIDATION
PRODUCTS (CHON=CO) ARE ALSO ATTAGKED AND CONVERTED INTO DI ALDE=
HYDES. TNE PARTICULAR PROPERTY OF PERIODIC ACID THAT MaAKES Y
IMMEASURABLY SUPERIOR TO OFHER REAGENTS COMMONLY USED IX WMISTOw
CHEMISTRY FOR OXIOATION OF C«C BONDS 18 THAT IT DOES NOT FURTHER
OXIDIZE THE RESULTING ALDEMYDES AND THESE CAN, THUREFORE BE LOw

CALIZED BY COMBINATION wiTH SCHIFF'S REAGENT TO GIVE A SUBSTI~
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TUTED DYE wHioM ts Rep In coLom (Peamse 1960).
THE AMOUNT OF COLOR DEVELOPED BY THE REACTION 18 azﬂtub~
ENT ON TME AMOUNT OF REACTIVE GLYCOL STRUCTURES PRESENT N THE
TissUES. GLEAG ET AL (1952) CONSIDERED TMAT THE REACTIVE
GROURS CONCERNED ARE THOSE OF HEXOSE SUGARS,; GLUCOSE, GALACTOSE,
MANOSE, AND OF THE METMYLPENTOSE SUGAR FUCOSE AND NEXURONEIC
ACIDS, THEY AGREED IN THE FACT THAT THE ACID MUCOPOLYSACCHMAw
RIOES ARE NOT PAS POSITIVE. BRADE, HOOGHWINKEL aND SMiTs (1957)
CARRIED IN VITRO TESTS TO DEMONSTRATE THE PAS REACTION OF AGID
NUCOPOLYSACCHARIDES. THEY FOUND THAT CHONDROITIN SULPMURIC ACID
AND HYALURONIT ACID, BOTH wERE PAS NEGATIVE. THEY NOYED THAY
ALTHOUGH HEXURONIC ACIDS WERE OXiD12ED, NC ALDEMYOES COULD BE
DEMONSTRATED: |T WAS THEREFORE CONCLUDED THAT A SUBSTANCE IN
OROER TO 8¢ PAS POSITIVE, MAS TO B BUILT UP ENTIRELY OR PARTLY
OF CARBOMYDRATES OTHER rkau HEXOSAMINE AND HEXURONIC ACID.
ACCORDING TO HOTOHKISS A BUBSTANCE MAS TO FULFILL THE
FOLLOWING FOUR CRITERIA IN ORDER TO 81 FAS posirvivel
1. {7 HAS TO CONTAIN 1~2 GLYCOL GROUPING OR TNLK
ECYIVALENT AMINO OR ALKYLAMINO DERIVATIVE OR THE
OXIDATION PrODUCT CHOH-CO,
2. 1T SHOULD NOY DIFFUSE AWAY [N THE COURSE OF FIXATION.
3. THE OXIDATION PRODUCT OF THE SUBSTANCE SHOULD BE
SYABLE AND NOYT DIFFUSABLE.
B, |y SHOULD BE PRESENT IN SUFFICIENT CONCENTRATION YO

GIVE A DETECTABLE FINAL QOLOR.
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ACCORDING TO HOTCHKISS THE FOLLOWING COMPOUNDS ARE PAS
POSITIVE? MUCOPOLYSACCHARIDES, GLYCOPROTEINS, PHOBPHORYLATED
SUGARS, CEREBROSIDES AND INOSITOL CONTAINING LIPIDS,.

ENZYMAL ANALYSIS!

THE TREATMENT OF THE TISSUES WITH VARIOUS ENZYNES will
BRING ABOUT OMANGES IN YME STAINING RCACTIONS MENTIONED ABOVE.
THEY CAN EITHER ACT BY REMOVING THE RCACTIVE GROUPS BY HNYDROLY.
818, AS IN THE CASE OF NYALURONIDASE OR AMYLASE WiTH THE CONSE~
QUENT REDUCTION N NETACHROMASIA AND PAS, OR UNCOVERING REACTIVE
GROUPS BY BREAKING POLYSACCHARIDE PROTEIN COMPLEXES AS IN THE
CABE OF PROTEOLYTIC ENZYMES IN WHICH THE MORE AVAILABLE GROUPS
willL QIVE MORE INTENSE RESULTS wiTH PAS.

ON THE BASIS OF THESE OBSERVATIONS 1T IS ASSUMED TMAY AS
THE ERUPTING TECTH MOVE THROUGH THE ORAL MUCOBA, THE CONNECTIVE
TISSUE QROUND BUBSTANCE UNDERQGOZS ONANGES WHICH wOULD BEEM TO
PERMIT THIS WMOVEMENY TO TAKE PLACE. IT IS SUGRESTED THAT THIS
PROCESS IS AN INSTANCE OF THE LABILE NATURE OF THE GROUND SUB-
STANGE AS DESCRIBED BY GERSH AND CATCHAOLE.

ALTERATIONS OCCURING IN THE PHYSICAL STATE OF THE GROUND
SUBSTANGE SUCH AS THE DEPOLYMERIZATION OF THE GROUND SUBSTANCE
N THT ORAL MUCOSA, DURING ENUPTION OF A TOOTH SHOULD BE AEFLEC
TED IN THE STAINING REAGTION OF THE GROUND SUBSTANCE, USiNG
PERIODIC ACID = LEUCOFUCHSIN METHOD.

THE STAINABILITY OF YHE GROUND SUBSTANGCE N TME daag

MUCOSA MAY VARY AGCORDING TO $TS PHYSIOLOGIC STATE. THE MUCOSA
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OVER AN ERUPTING TOOTH HAS BEEN SHOWN TO UNDERAO A CMANGE FROM
A GEL TO SOL STATE, LOSING SOME OF ITS POLVSACOHARIDES BY SOL.
.“?Wéﬂ;~ THE ATTACHED MUCOSA ON THE BUCCAL OR LABIAL SURFACE OF
THE MANDIBLE AND MAXILLA, SHOULD SHOW LESS SIGNIFICANT CHANGE
IN THE PHYSICAL STATE OF THE GROUND SUBSTANCE EVEN THOUGHT Y
3 ANATOMICALLY APPROXINMATING éﬁ: MUCOSA OVERLYING TME ERUPTING
Yoo TH. |

THE STAINENG REACTIONS WITH PERICOIC ACIDwSCHIFF REAQENY
SHOULD DEMONSTRATE THC PRESENCE OF NEUTRAL POLYSACCHARIDES)
TOLUIDINE BLUE SMOULD DEMONSTRATC ANY ACID MUCOPOLYSAGCHAREDES.
TREATMENT OF THE MUCOSA WITH AMYLASE SHNOULD REMOVE SLYCOGEN.
SUBBEQUENT STAINING wiThH PAS will BERVE TO SEMIQUANTITATIVELY
DETERMINE LOBS OF GLYCOGEN., THE USE OF TESTICULAR RYALURON{|DASE
WiLL REWOVE ACID MUCOROLYSACONARIDES (CHONDROITIN A AND G aup
HYALURONIC ACID). SUMCH A LOSS MAY BE DEMONSTRATED BY STAINING

Wit TOLUIDINE BLUEZ., THUG, A COMPARIBON OF THE ADJACENY Arraﬁntj
MUCOSA MAY SHOW DIFFERENY PMYSIOLOGIC STATES ATTRIBUTED YO CMANG

IN THE QROUND SUBSTANCE ATTRIBUTING TO THE ERUPTING YOOTH.

THE ERUPTIVE MOVEMENTS OFf A TOOTH ARE THE EFFEQY OF
DIFFERENTIAL QROWTH, DIFFERENTIAL GROWTH (8 ONE OF THE MOBTY
IMPORTANT FACTORS IN MORPNOGENESES. N THE Jaws, 1T I8 THE
DIFFERENTIAL GROWTH BETWEEN TOOTH AND BONE TMAT LEADS YO THE
MOVEMENT OF A YOOTH.

THE MOVEMENTS OF THE TEETM DURING ERUPTION ARE VERY
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ENTRECATE AND ARE ACCOMPLISHED BY MINUYE COORDINATION OF QROWYNM
OF THE TOOTH, GROWYM OF THE ALVEOLAR BONE AND GROWTH OF THE
dawg {Onaan).

Accorotna TO geomen (1942) ¥He TOOTH ELONGATION I8 THE
CAUSE OF ERUPTION. THE LONGITUDINAL GROWTH OF THE DENTAL PULP
_GEMERATES THE MOST OBVIOUS ERUPTIVE FORCE. THE PULP, SEPARATED
f,’“"" THE PERIAPICAL TISSUE BY THE EPITHELIAL DIAPHRAGHM AMD PART
OF THE NAMMBOK LIGAMENT; GROWS AS AN ORGAN IN $TSELF NOT BY
§NCORPORATION OF PERIASICAL CONNECTIVE TESSUE BUY BY INTERSTi~
TIAL GROWTN IN A CIRCUMSCRIPY AND WELLwDEFINED AREA FORMED BY
TNE INFOLDING OF THE NERTWIGS CPIYMELIAL SHEATH, THIS LODALIZED
GROWYH OF THE PULP IN LENGTH 18 OF CXACTLY THE SAME RATE AB YHE
GROWTH OF THZ HEZRTYWIGS CPITHELIAL SHEATH.

THE PROLIFERATION OF THE PULP AS AN ORGAN N §TSELF IN
GOORBINATION WITH THE GROWTH OF HERTWIQS ™riTHELIAL SHEATH
PRECEDES TME FORMATION OF DENTIN AND 1S THE IMPORTANT AND LEaniNg
PROCESS N TOOTM ELONGATION.

THE TOOTH 18 FIXED TO AND SUSPENDED FROM THE BONE BY THE
FIBERS OF TNE PERIODONTAL LIGAMENY. THEBE FIBERS SHOW AN INTERw
MEDIATE PLEXUS, WHICH CONSISTS OF PRECOLLAGENOUS FIBERS. AS THE
TOOTH ERUPYS INTERMEDIATE PLEXUS ALLOWS THE nmanmuwmrownﬂ:
PERFODONTAL LIGAMENT. TATS CONTINUAL CHMANGE N THE INTEAMEDIATE
PLEXUS A1DS N MAINTAINING THE FUNCTION OF THE ATTACHMENT OF THE
CRUPTING TOOTH TO THE LNODERLYING sowg. (Sicuen 1942)

gsomour (1934), N HiS EXPECRIMENTS, ON CHANGES IN INCISORS
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OF THME WwHITE RAYS FOLLOWING HYPOPHYSECTOMY OBSERVED THE SLOWING

DOWN OF CRUPTION AND THE FOLDING OF THE OCENTIN AT THME BASAL £ND
OF THE TOOTH, ACCORDING TO SICHER, BOTH THESE FINDINGS CAN BE
CXPLAINED BY TME SPECIFIC INMIBITION OF PULPAL QGROWTR (MESO-
DERMAL) WHMEREZAS EPITHELIAL GROWYN AND INOUCTION OF DENTIN FORMA~
TION ARE FAR LESS AFFECTED.

IN RATS, PRIOR TO THE ACTUAL ERUPYIOMN OF THE INCISORS THE
BASAL END GROWS SACKWARD INTO THE JAWSBONE wiiCH RESORBS BSEFORE
IT9 ADVANCE., AT 8 DAYS OF AGE ACTUAL ERUPTION BEQINS IN A
FORWARD DIRZCTION (ApDtson, W.M.F, & J.L. AepeLTON, 1915) ane
THE INCISAL TIP APPELARS IN THE ORAL CAVITY AT asour § vo 10TH
DAY. THEZ RATE OF ERUPTION 18 2.1 WM. IN THE UPPER AND 2.8 ww,
IN THE LOWER FNCISORS.

THE ERUPTION OF NOT ONLY THE INCISORS BUT ALSO TMAT OF
THE MOLARS 15 CONTINUOUS THROUGHOUT THE LIPE OF THE RAT BUT I8
AT A VERY SLOW RATE. UNDER THE STINULUS OF THE SLOW BUT CON.
TINUOUS ATTRITION OF THE MOLAR TEETH, DOONTOBLASTS, CEMENTOBLASY
AND OSTEZOBLASTS ARE DIFFERENTIATED FOR SCCONDARY APPOSITION OF
DENTIN, CEMENTUM AND BOME RESPECTIVELY. THE GROWTH OF THESE
TISSUES, AS WELL AS ATTREITION AND ERUPTION ARE CONTINUOUS
procesaxs (GRIFFITH AND Farris, 1982).

IT MAS BEEN STATED TMAT THME CONNECTIVE TISSUL COVERING
TME CROWN ATROPMILS WHEN THME TOOTH MOVES TOWARDS THE ORaL
gPiTHEL tum (WEZINMANN, SVOBODA AND WoODS 1985). THEY Assumto
THAT THE PRESENGE OF AN EPITHELIAL COVERING OF THE CROWN {93
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NECESSARY TO BRING ABOUT THIS ATROPNY OF THE TISSUES BLOCKING
TME PATM OF ERUPTION. THE LACK OF A LAYER OF EPITHELIUM ON THE
OCCLUSAL PART OF A CROWN wOULD RESBULY IN A LACK OF STIMULUS
INDUCING THME ATROPNY OF YHE CONNEGTIVE TISSUE BETWEEN CROWN AND
EFITHELIUM, THUS MAKING THE NORMAL ERUPTION OF A TOOTH IN MANY
CASES 1MPOSSIBLE,

IN THE PAST, THE TERM ERUPTION WAS QENERALLY APPLIED ONLY
TO THE APPEARANCE OF TZETH IN THE ORAL CAVITY: [T 18 KNOWM THAY
THE MOVEMENTS OF THE TEETH DO NOY CEASE WHEN THE TEETH MEKY YMEIR
ANTAGONISTYS: MOVEMENTS OF CRUPTION BEGIN AT THE TIME OF ROOY
FORMATION: THE EMERQENCE THROUGH THE QINGIVA I8 AN INQIORNCE N
THE PROCESS OF ERUPTION.

DURING. THE PRE-ERUPTIVE BHABE OF THE DENTAL ORQAN, AFTER
THE CONPLETE FORMATION OF TME CROWN, THE TOOTHK QEAM {8 SURROUNDED
BY THE LOOSE CONNECTIVE TISSUE OF THE DENTAL SAC AND BY THE BONE
GF THE DENTA CRYPT. WHEN TME ROOCT FORMATION STARTS, THE CROWNS
OF TNE TEETH UNDERQO INTRICATE MOVEMENTS. DURING THESE MOVE-
MENTS, BONE GROWTH TAKES PLACE IN THESE AREAS OF THE DENTAL
CRYPY FROM WHICH THE TOOTH MOVES] RECSORPTION OCCURS IN THE AREAS
TOWARDS WHICH THE TOOTH MOVES AND THE TOOTH THUS MOYES OUT OF
THE BONY CRYPY. T 18 THEN SURROUNDED BY THE CONNECTIVE TiSssut
OF THE ORAL MUCOSA:. IN THIS EXPERIMENT, AM ATTEMPY IS MADE YO
STUDY THE CHANGES N THME CONNECTIVE TISSUEZ ABOVE AN CRUPTING

TOOTH.




MATERIAL AND METHODS

EIGHTEEN Austua RATS WERE USED IN THIS INVESTIGATION.
THE ANIWALS WERE REGEIVED IN OUR LABORATORY AT THE aQL OF
FOURTEEN DAYS: TMEY WERE SACRIFICED AT THE AQE OF 15 Davs 8y
ETHER, _ ‘

SPECIMENS OF TISSUES WERE DISSECTED OUT FROM THE ATTACHED
GINGIVA OF THE MAXILLARY AND MANDIBULAR MOLAR REGIONS AND FROM
THE GINGIVAL TISSUE OVER THE UNERUPTED MOLARS.

 ALVEOLAR MUCOSA CAN BE DEFINED AS THE MUCOUS MEMBRANE
WHIGH COVERS THE ALVEOLAR PROCESS TO THE MUCOGINGIVAL JUNGTION:
IN THIS INVESTIGATION THE ALVEOLAR WUCOSA CAN BE CALLED THE
MUCOUS WEMBRANE COVERING THE ALVEOLAR PROGESS YO A LINE WHERE
IT TURNS ARCUND THE GCCLUSAL SURFACE OF AN UNERUPTED TOOTH, THE
PORTION OF THE GINGIVAL TISSUE OVERLYING AN UNERUPTED TOOTH OMN
BE CALLED AS THE GINGIVAL PAD. ANATOMICALLY, BOTH ARE CONTINw
UOUS, ONE WITH ANOTHER, THEREFORE IN VERY CLOSK PROXIMETY.
~ THE TISSUE SPECIMENS WERE FIXED BY FATEZE~ORY METNOD,

FIRST, THEY WERE SUBMERGED IN IS0.PENTANE PRE-CHILLED 1N LIQUID
Nt TROGEN vn‘~160°a"‘?usv WERE TMEN DEMYORATED (N A VACUUM
CHAMBER FOR A PERIOD OF US HOURS AT A TEMPERATURE Or -609/G, Y0
ELIMINATE THE WATEZR CONTENT OF THE TISSUE BY SUBLIMATION.

THE EMBEDDING WAS DONE N VAGUO wiTH PaARAPFIN {Tissur

MAT FISHER CO.) AT A MELTING POINT OF 56.50 C. UNDER A PRESSURE
21.




or 15 Les./s8Q. INCH FOR A PERIOD OF 15 MINUYES.
THICKER SECTIONS WERE USED FOR ENZYME INCUBATION PROGEDURE.

MANNER.
THEN FOR FIVE MINUTES IN ABSOLUTE ALCOMOL, FOLLOWED BY YHREE

MINUTES IN 95% ALCOHMOL AND SUBSEQUENTLY IN 75% ALCOMOL FOR THREK
MINUTES,

FOR FIVE MINUYES,

POLYSACCHARIDES wAS TOLUIDINE BLUE BTAIN METHOD. TOLUIDINE
BLUE WAS USED AT A CONCENTRATION OF 111000 ano a PH oF T,

SECTIONS WERE THEATED AS FOLLOWSS

SOLUTION A  TOLUIDINE BLUE 111000

BECTIONS WERE THEN CUT FROM 6 TO 10 MICRONS., THE

™E

™E

SOLUTION

BOLUTION

SOLUTION

1.
-
5o

K.

STAIN
RiINSE

STAEIN

Rensg

IMMERSION FOR FIVE MINUTES EACH IN TWO CHANGES OF XxYLOLJ

FINALLY, THE SECTIONS WERE WASMED N DISTILLED WATER

28,

MOUNTED SLIDES WERE DEPARAFFINIZED IN THE FOLLOWING

METHOD EMPLOYED FOR TME OEMONSTRATION OF ARID MUGOw

B AvMONIUM MOLYBOATE 5% AQ. SOLN.
C  POoTassius FErriCYANIDE 1% AQ. SOLN.

B 1 voL. OF SOLM. B PLUS 1 voL, oOF Soln. C.

IN SOLUTION A FOR 2 MINUTES

N DISTILLED WATER

IN SOLUTION D FOR 2 MINUTES

THIS PREVENTS LOSS OF METACHROMASIA, WHICH WOULD
OTHERWISE OCCUR, WNENM TISSUE BECTIONS ARE DEMYDRATED
IN AL COHOL.

N DISTILLED WATER.
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5. DENYDRATE IN 76% ALCOMOL, FOLLOWED BY 984 Anp FinatLY
N ABSOLUTE ALOOMOL. |

6. REMOVAL OF ALCOMOL BY TWO CNANGES OF XYLOL.

THE SECTIONS WERE THEN MOUNTED wWiTH PTRMOUNT,

TESTICUL AR HyaLuronsoase (Gexenal BlocHERICALS INCs )
INCUBATION WAS CARRIED CUT FOR THE REMOVAL OF HYALURBNIC ALHD,
CHONDROITIN SULPHATE AND OHONDRGITIN SULPHMATE C. A SOLUTION OF
A CONCENTRATION OF 1 WMGM. OF TESTICULAR MYALURONIDASE IN 1 CC.
OF SORENSON'S PHOSPHATE BUFFER AT A PH OF 7 was MaDE. Five
DROPS OF THE SOLUTION WERE PLACED ON A SECTION ON A SLIDE. THE
SLIOES WEME THEN PLAGED IN WET CHAMSER, PETRI-DISN CONVAINING
WET FILTER PAPER AND THEN INCUBATED AY 370 C. FOR TeO HOURS.
SECTIONS FROM BOTH; THE ALVECLAR MUCOSA AND THE ERUPTIVE MUCOBA,
WERE TREATED FOR HYALUAONIDASE INCUBATION. CONTROL sL!DES wiREL
TREATED WiTH SORENSON'S BUFFER SOLUTION ALONE AND THEN INGCUBATED
AT THE SANE TEMPERATURE AND FOR THE SAME LENGTH OF TiME.

IMMEDI ATELY FOLLOWING INCUBATION TNE SECTIONS WERE STAINED wiTH
TOLUI DINE BLUL,

THE PERIODIC-ACID SCHIPY mETHOD (MOMANUS MODIFICATION OF
COLEMAN) WAS USED FOR THE OUMONSTRATION OF NIUTRAL POLYSACCNAw
RIDES,

REMOVAL OF GLYCOGEN wAS CAQRIZD OUT BY INCUBATING THE
GECTIONS WITH DIASTABE ENZVME. (RUTRITIONAL BiocHEmical Comre.)
A SOLUTION OF A CONCENTRATION OF 1 MGM, OF ENZYME IN 1 CC. OF
SOREMBON' 8 BUFFER AT A PH OF 6 wAS MADE, GOTM THE STCTIONS,
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THOSE OF THE ALVEOLAR MUCOSA AND ERUPTIVE MUCOSA, WERE TREAYED
WITH DIASTASE ENZYME BOLUTION, Five DROPS OF THE SOLUTION ‘vrmn
USED TO COVER THE SECTION AND THE SLIDES WERE THEN PLAQED IN A
PEYRI=DISH CONTAINING A WET CNAMBER FOR 15 minutes ar 37° €.

IMMEDIATELY FOLLOWING THIS TREATMENT wiYH DIASTASE, THE
SECTIONS WERE STAINED WiITH PERIODIC-ACID BCNIFF METHOD,

TO STUDY THE QENECRAL MORPHOLORY OF THE TISSUES, SECTIONS

WERE STAINED wiTH HAEMATOXYLIN AND €OSIN METHOD.




FINDINGS

HAEMATOXYLIN AND EOSING
A« ALVEOLAR MUCOSA!

THE EPITHELIUM OF THE ALVEOLAR MUCOSBA CONSIBSTED OF BASBAL,
SPINOUS, GRANULAR AND KERATIN LAYERS. BASAL CELL LAYER WAS
FORMED BY A SINGLE LAYER OF CUBOIDAL CELLS ANCHORED TO THE BASE~
WENT ﬁznsaaﬂt. INTERCELLULAR SPAGES WERE OBSERVED ALONG TME |
EPITHELTAL LAYERS WiTH THE gXCEPTION OF THE BASAL OELL LAYER.
THE KERATINOUS LAYER WAS CHARACTERIZED 8Y ITs Aaa»owutg'e NAYURE
AND STAINED RED: THE EPITHCZLIAL RETE PEGS OR EPITHELIAL RIDQES
WERE NUMEROUS AND SLENDER wiTH THE PAPILLAE OF THE CONNECTIVE
TISSUL INTERVENING. THE LaMINA PROPRIA CONSISTED OF OENSE
CONNECTIVE TISSUE WITH COMPACY FIBER BUNDLES. THE LAMINA PROw
PRIA CONSISTED OF DENGE CONNECTIVE TISSUE wiTH COMPACY FIBER
BUNDLES. THE LAMINA PROPRIA WAS MIGHLY CELLULAR, WITH FIBRO-
BLASTS PREDOMINATING: A Frw MAST OELLS WERE ALSO OBSERVED. TNE
BLOOD VESSELS SMOWLD NARROW LUMENS.

THE GROUND SUBSTANCE HAD AN HOMOGENOUS APPEARANCE.

B. GIngivaL Pap:

THE EPITHELIUM OF THE GINGIVAL PAD SHOWED DECREASED NUM=
BER OF CELL LAYERS, THAN THAT OF THE ALVECLAR MUCOSA. THE
DEGREE OF KERATINIZATION was ALSO LESS. THE EPITHELIAL RIDGES

WERE NOT PREQUENT AND WERE LESS PROMINENT.
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THE LAMINA PROPRIA CONSISTED OF LOOSE CONNECTIVE TISSUE.
THE FIBERS WERE SEEN TO BE DISSOCIATED FROM WiTHIN THE BUNDLES.
THE AREA OF THE LAMINA PROPRIA, ABOVE THE ERUPTING TOOTH SHOWED
VERY LOOSE AND WATERY APPEARANCE. MAST CELLS WERE PREDOMINANT.
THE BLOOD VESSELS SHOWED DILATED APPEARANCE. ON THE WHOLE, TNE
LAMINA PROPRIA OF THE QINGIVAL PAD SHOWED A LOOSE AND WATERY
APPEARANCE.
ToLuiping Bruet

THE EPITHELIUM OF THE ALVEOLAR MUCOSA CONSISTED OF TME
USUAL BASAL, SPINOUS, GRANULAR AND KERATIN LAYERS. THE THICKe
NESS OF THESE LAYERS, HOWEVER, WAS GREATER THAN THAT OF THE
GINGIVAL PAD: THE KERATIN LAYER WAS ALSO THICKER AND THE NUMBER
OF EPITHELIAL RETE PEQS WAS ALSO MORE NUMEROUS IN ALVEOLAR MUCOw
8A: [N BOTH TME ALVEOLAR MUCOSA AND GINGIVAL PAD THE NUCLE) OF
THE BASAL CELL LAYER SHOWED A MORE INTENSE METACHROMATIC utAﬁvtaq
WHILE THE CYYOPLASN OF THE EPITHELIAL CELLE ALSO SHOWED A META-
CHROMATIC REACTION: [T WAS IRREGQULAR, FAINT AND DECREASED
TOWARDS THE BURFACE LAYERS, THE KERATIN LAYER GAVE A CONSTANT
METACHROMAYIC REACTION. THE INTERCELLULAR SUBSTANCE WAS OBSERVED]
TO STAIN WITH A LIGHT METACHROMASIA.

THE BASEMENTY MEMBRANE AT THE JUNCTION OF THE EPITHELIUM
AND CONNECTIVE TISSUE DID NOT STAIN AND APPEARED AS A CLEAR
TRANSPARENT ZONE.

IN TME GROUND SUBSTANCE OF THE ALVEOLAR MUCOSA AN INTENSE

METACHROMASIA WAS OBSERVED AS COMPARED TO THE GINGIVAL PAD. THE
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METACHROMATIC AREAS IN THE ALVEOLAR MUCOSA WERE MORE INTENSE THAN
THOSE IN THE GINGIVAL PAD: THE DISTRIBUTION OF THESE AREAS WAS
ALSO DIFFERENT IN BOTH. THMOSE IN THE GINGIVAL PAD WERE MORE
WiDELY SPACED.

CELLULARITY IN THE LAMINA PROPRIA WAS NOTED AND COMPARED
WITH THE GINQIVAL PAD:. THE PREDOMINANT CELLS WERE THE FIBROw
BLASTS. THMESE WERE LONG, SLENDER, CONNECTIVE TISSUE OELLS WITH
FEW PALE METACHROMATIC GRANULES IN THE CYTOPLASM. THE NUCLE)
AND THE CYTOPLASM OF THE FIBROBLASTS GAVE A METACHROMATIC
REACTION wiTH THE NUCLE! STAINING MORE INTENSELY.

A FEW MAST CELLS WERE ALSO OBSERVED IN THE LAMINA PROPRIA
OF THE WLVEOLAR MUCOSA. HOWEVER, THE MAST CELLS WERE N GREATER
ABUNDANCE IM THE LAMINA PROPRIA OF THE GINGIVAL PaAD.  THESE cELLS
WERE FLLLED WITH NUMEROUS LARGE GRANULES WHICH WERE IWTENSELY
METACHROMATIC. THE NEAVY CONCENTRATION OF THESE GRANULES MADE
IT DIFFICULT TO OBSERVE THE CELL DETAILg., SOME OF THE MASY CELLS
WERE FOUND LIBERATING THEIR GRANULES INTO THE EXTRACELLULAR SPAGE.

THE CONNECTIVE TISSUE FIBERS WERZ OUTLINED BY PALE
UNSTAINED REACTION.
1I&Ilsﬂkéﬁﬂﬁ!A£ﬂﬂﬂﬁlﬂéﬁlﬁ

A REDUCTION N THE METACHROMASIA OF THE GROUND SUBSTANCE
OF THE ALVEOLAR MUCOSA WAS OBSERYED, FOLLOWING INCUBATION WITH
HYALURONIDASE FOR TWO HOURS, HOWEVER, THE REDUCTION IN THE
METACHROMASIA OF THE GROUND SUBSTANCE OF THE QINGIVAL PAD WAS

MORE AS COMPARED TO THAT OF THE ALVEOLAR MUCOSA. THE GROUND
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- SUBSTANCE SHOWED MUCINOUS APPEARANCE.

THE CONNECTIVE TISSUE F{SERS WERE UNSYAINED AND, IN 3OME
BECTIONS THEY WERE SEEN TO BE SEPARATING wITHIN THE BUNDLES.

THE STAINABILITY OF THE FIBROBLASYTS AND MASY CELLS waAS
NOT ALTERED BY THE ENIYME TREATMENT.

THE METACHROMASIA FOUND IN THE DIFFERENY P} TNELIAL
COMPONENTS WAS ALSO SEEN TO BE UNALTERED BY TESTICULAR HYALURON~
I DASE:

|T WAS NOTICED THAY CONTROL SLIDES OF BOYN THE ALVEOLAR
NUCOSA AND QINGIVAL PAD INCUBATED IN BUFFER SOLUTION ALONE
BHOWED A REDUCTION IN THE MEYACHMROMASIA, THIB REDUCTION N THE
METACHROMASEA WAS NOT AS GREAT AS TME ONE OBSERVED IN THE

SECTYIONS INCUBATED IN BUFFER WITH ENZYWME HYALURONIDASE N #T.

THE ONLY PAS POSITIVE AREA FOUND N THE EPITHELIUM. was
THE INTERCELLULAR SUBSTANCE, RECOGNIZABLE WITHIN THE EPITNELIAL
LAYERS MORE TOWARDS THE BSASAL CELL LAYER A8 A THMIN RED LINE, IN
BOYN; THE ALVEOLAR MUCOSA AND QGINGIVAL PAD. THE NUCLEE AND THE
CYTOPLASM OF ALL THE EPITHELIAL CELLS wERE PAS POSITIVE.

THE BASEMENT MEMBRANE BETWEEN THE EPITMELIUM AND CONNECe
TIVE TISSUE WAS STRONGLY PAS POSITIVE AND STAINED INTENSELY RED
IN COLOR.

THE CONNECTIVE TISSUE IN BOTH FHE ALVEOLAR MUCOSA AND

GINGIVAL PAD GAVE A SIMILAR PAS POSITIVE REACTION: THE QRANULES
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WERE SEEN SCATTERED (N THE LAMINA PROPRIA OF THE ALVEOLAR MUGOSA
SUCH GQRANULES APPARENTLY WERE MORE ABUNDARY IN THE GROUND
SUBSTANGCE OF THE LAMINA PROPRIA OF THE GINGIVAL PAD.

RiASYASE:

TREATMENT WITH DIASTASE SHOWED SLIGHT CMANGES IN THE
PAS STAINABILITY OF THE EPITHELIUM OF THE ALVEOLAR AS WELL AS
GINGIVAL Pap. THE EPITHELIAL CELLS IN THE QINGIVAL PAD WERE
ONLY SLIGHTLY LIGHTER PAS POstiTIVE., THE BASEMENT MEMBRANE
MAINTAINED THE SAME INTENSE PAS POSITIVE REACTION A8 DID THE
BABEMENT MEMBRANE wiTHOUT ANY TREATMENT WITH DI ASTASE.

THE GROUND SUBSTANCE OF THE CONNECTIVE TISSUE IN THE
DIASTASE TREATED SECTIONS OF THE ALVEOLAR MUCOSA AND QINGIVAL
PAD STAINED ONLY SLIGHMTLY LESS INTENSE wiTH PAS THAN THOSE.
STAINED WITHOUT ANY TREATMENT WITH ENZYME.

iT was OBSERVED THAY MAST CELLS WERE DIFFICULT YO BE
OBSERVED, THE QRANULAR CONTENT OF THE GROUND SUBSTANCE OF THE
GINGIVAL PAD WAS OBSERVED TO BE INCREASED. ODIASTASE TREATMENY
CAUSED DISRUPTION OF THE CELL WALL AND EXPULSION OF THE GRANULES

IN TNE GROUND SUBSTANGE.
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D18CUSSION

CHEMICALLY, THE GROUND SUBSTYANCE OF THE CONNEZCTIVE TiISsug
OF THE ORAL MUCOSA 18 PARTIALLY CHARACTERIZED BY TNE PRESENCE OF
MUCOPROTEZINS AND GLYCOPROTEINS, AND BY THE WWPOLVSAW‘AR!QKS-
m@ 613Tﬂt60flﬂﬂ OF THE GROUND SUBSTANCE CAN BE EFFECTIVELY DEMON
STRATED IN SECTIONS FROM TISSUES WHICH ARE FIXED BY THE PREEZE~
DRY METHOD. THERE ARE SPECIFIC HISTOCHEMICAL PROCEDURES, TOLUI~
DINE BLUE AND PAS, WHICN COLOR THE HISTOLOGIC SECCTIONS BY VIRTUE
OF THE STAINABILITY OF CARBONYDRATE CONTAINING COMPONENTS OF ™E
GROUND SUBSTANCE. | : |

THE DETECTION OF ACID MUCOPOLYSAGCHARIDES BY HISTOCMEMICAL
METHODS 1S BASED ON THE OBSERYATION OF THE MCTACHROMATIC SMIFY
THAT BASIC DYES EXPERIENCE WHEN IN CONTACT WiTH COMPOUNDS wiTM
A NET NEGATIVE ELECTRICAL SURFACE chaRGE (Pramse 1360). 17 Has
BEEN CLEARLY DEMONSTAATED THAT HYALURONIC ACID, MEPARIN AND
CHONDROITIN SULPHURIC ACID STAIN METACHROMATICALLY. A DIFFEREN~
TIATION BETWEEN THESE ACID MUCOPOLYSAOCMARIDES CAN BE DOME BY
TREATING THESE SUBSTANCES WITH ENZYMES WHICH WiLL REACT SPECIFI-
CALLY WITH BOME OF THEM ONLY, TMUS, ON TREATMENT WITH TESTICULAR
HYALURONI OASE, HEPARIN AND CHONDROITIN SULPHMURIC ACID A. AND C.
witl sg WyproLvsed (Pramse 1960), SUBSEQUENT SYAINING OF TISSUEs
WiTH TOLUIDINE BLUE CAN LOCALEZE AND SEMIQUANTITATE ACID MUCOw
POLYSACCHARIDES IN SITH.

A SATISFACTORY METHOD EMPLOYED FOR THE DEMONSTRATION OF

v
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NEUTRAL POLYBACCHMARIDES (8 THE PERIODICSACED SOHIFF METHOD.

{7 MAS BEEN DEMONSTRATED BY BRADEN (1955) anp Hooegtﬁng
AND BMiITS (1957) THAT AGID MUCOPOLYSACCHARIDES DO NOT STAIN
POSITIVE witH PAS METHOD. THIS OFFERS US AN OPPORTUMITY TO
DIFFERENTI ATE BETWEEN ACID AND NEUTRAL MUCOPOLYSAGONARIDES.
GLYCOQEN, WHICH (S PAS POSITIVE, CAN BE REMOVED BY TREATENG I THE
SECTIONS WITH DIASTASE AND A FURTMER DIFFERENTIATION OF NEUTRAL
POLYSACCHAR) DES GAN BYX MADEZ.

THE MOST IMPORTANT FINDING WAS THAT SEEN AFTER TREATMENT
WiTH TESTICULAR MYALUROMIDASE, THERE WAS A DIFFERENCE IN TNK
DEGREL OF METACHROMASIA N THE GROUND SUBSTANGE OF THE ALYEOLAR
MUCOSA AND THE GINGIVAL PAD. THE GINGIVAL PAD WAS LESE METAm
CHROMATIC THAN THE ALVEOLAR MUCOSA AND (T WAS ALSO MORE MUGOID
OR WATERY |N APPEARAMOE: THE DECREASE N THE METACHROMASIA OF
THE ORAL MUCOSA AFTER INCUBATION WITH TESTICULAR HYALURONIDASK
BSUGGESTS THE PRESENGCE OF AGID MUCOPOLYSACCHARIDES OF THE ORDER
OF HYALURONIC ACIO AND/OR CHONDRO!TIN SULPHURIC ACID Ae OR Cuy
IN THE QGROUND SUBSTANCE; rﬁn?u£R¢ THE DIFFERENCE IN THE STAINING
REACTIONS OF YHESE COMPONENTS OF THE GROUND SUBSTANCEs OF TWO
DIFFERENT BUT ANATOMIGALLY CLOSE LOCATIONS, I8 SUGGESTIVE OF
THEIR PRESINGE IN A DIFFCRENT DEGREE OF AQGREGATION. GERSH ANR .
CatcHPOLE (1949) POSTULATED THAT THE INTENSITY WITH WHICH A
TESSUE BTAINED WAS RELATED TO THE CONCENTRATION OF THE REAGTIVE:
ALOEMYDE QROUPS AND TO THE STYATE OF AGGREGATION OF THE GROURD

BUBSTANCE. ' i




THIZ CAN BE REGARDED AS AN EVIDENCE OF THE E£XISTENCE OF
WATERARICH COLLOID=POOR PHASE IN THE GROUND SUBSTANGE OF THE
GINGIVAL PAD. THIS RESULT GIVES SUPPORT TO fn: PREViOUBLY
REPORTED FINDING THAT AS THE TEETH ERUPT THROUGH THE CONNECTIVE
TISSUEL OF THE ORAL MUCOUS MEMBRANE, THE GROUND BSUBSTANCE BECOMES
DEPOLYME RI ZED AS EVIDENCED BY THME REDUCED METACHROMATIC REACT!ON
{Enate 1951). |

THERE WERE AREAS OF THE GROUND SUBSTANCE, ESPECIALLY IN
THE LAMINA PROPRIA OF THE ALVEOLAR MUCOSA, THAT GAVE METACHROw
MATIC REZACTION AND IN WMICH TME CELL PREDOMINANT WAS FIBROBLASY.
THE CYTOPLASM OF FIBROBLASYTS STAINS METACHROMATICALLY. THiS I8
SUGGEBTIVE OF THE ROLE OF FIBROBLASTS IN THE ELABORATION OF TME
Acta MUCOPOLYSACCHARIDES OF TNE GROUND SUBSTANGE OF THE CONNEC
TIVE TIgeuR.

MAST CELLS WERE OBSERVED YO BE IN GREATER JBUNDANGE IN
THE LAMINA PROPRIA OF THE GINGIVAL PAD THAN IN TNE LAMINA
PROPRIA OF THE ALVEOLAR MUCOSA. NONE OF THEIR INTRA OR EXTRA~
atttatan GRANULES WERE AFFECTED 8Y TESTICULAR MYALURON DASE.
THEY MAINTAINED THE SAME DEGREE OF METACHROMASIA AFTER TREATWUENT
WITH TESTICULAR HYALURONIDASE. Peanse (1960) STATED THAT THE
OHONDRO! TIN SULPHATE B 8 NOT HYDROLYSED BY TESTIOULAR HYALURON-
TDASEs THE PFACT THAY MAST CeELLS MAINTAINED THE SAME DEQRLE OF
METACHROMASIA AS UNTREATED SPECIMENS AGREES wiTH THE FINDINGS OF
SOHULTZ-HAUDY (1958) WHO STATED THAT TESTIGULAR HYALURONIDASE

RESISTENTY CHONDROITIN BULPMATE B I8 PRESENT TN THE CONNECTIVE
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TISSUE OF THE ORAL MUCOSA OF MAN. THE QRANULES ARE, THERKFORE,
COMPOSED OF A SUBSTANCE DIFFERENT THAN MYALURONIC AGED AND
CMONDROITIN SULPHATE A OR C.

THE RESULTS OBTAINED wiTH THE PAS METHOD SNOWED DIFFER-
ENGCE IN THE CMARACTERISTICS oF THE EZPITHELIUM OF THE ALVEOLAR
MUCOSA AND GINGIVAL PAD. THE EPITHELIAL CELLS WERE LESS PAS
POBITIVE AFTER TREATMENT WiTH ENZYME DIASTASE. TNIS INDICATES
THE PRESENCE OF CARBOHYDRATES IN THE CYTOPLASM OF THE E£PITHELIAL
CELLS. THIS CARBOHYDRATE APPAREMTLY HAD GONE INTO SOLUTION.

THE QROUND SUBSTANCE OF THE GINGIVAL PAD SHOWED A SLIGHT
BECREASE N THE STAINING WwiTH PAS AFTER TREATMENT wiTH DIASTASE.
THIS DIGESTION IS EVIDENCE THAT A CARBOHYDRATEPROTEIN COMPLEX,
GLYCOGEN, {8 PRESENY IN THE GROUND SUBSTYANCE: THE 01 FFERENGE
IN THE PAS STAINING OF THE GQROUND BVBSTANCE OF THE GINGIVAL PAD
APTER TREATMENT WITH AN ENZYME AS COMPARED TO THAT OF THE
ALVEOLAR MUCOSA AFTER TREATMENT wiTH AN ENZYME, MAY B8E AN
INDICATION OF THE INCREABED AMOUNY OF wa?t# SOLUBLE QLYGO-
PROTEIN MATERIAL IN THE GROUND SUBSTANGCE OF GINGIVAL PaDs THis
I8 SUPPORTED BY THE FINDINGS OF ENaLe (1958) AND GERSH AND
CatcHPOLE (1959) WNO SYATED THAT; AN ELEVATION OF THE WATER
CONTENT OF THE TISSUE WilL CAUSE A REDUCTION IN THE INTENSITY
OF THE PAS REACTION. THEY BELIEVE THAT THE GREATER OISPERSION

OF TISSUEL POLYSACCHARIDES N A GIVEN AREA, CAUSKD 8Y EOEMAs Wikl

REDUCE THE NUMBER OF REACTIVE GROUPS AVAl

Lo v
THE DIFFERENCE N THE STAINABILITY wiTw PAS IN yHE >

O -
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QENGIVAL PAD THAN THAT IN THE ALVEOLAR MUGOSA CAN THEREFORE, BE
REGARDED AS AN EVIDENGE OF WATER.RI{CH COLLOID POOR PHASE OF THEK
GROUND SUSSTANCE OF THE GINGIVAL PAD,

THE MORPHOLOGIC, MISTOCHEMICAL AND CHEMICAL ASPECT OF
CONNECTIVE TISSUE FORMED A BASIS FOR SOME UNDERSTANDING OF IYS
PHYS{OCHEMICAL BEMAVIOR: THE ORQANIZATION INTO Lénﬁe HOL goULKS
LENDS COLLOIDAL PROPERYIES TO THE MATRIX. BOME PARTS OF THE
CARBOHYBRATE MOIEYIES, NOTABLY THE CamaoxylL {COOM) anp suLeMarte
(80y) arOUPS, RENDERED A NEGATIVE CHARGE YO THIS COLLOID: THE
- PRESENCE OF WATER SOLUBLE AND WATER INSOLUBLE PARYTS CHMARADTERw
12E8 TMIS BIOLOGIC SYZTEM, AS A TWO PHASE SYSTEM, CONSISTING OF
COLLOID RICH WATER POOR PHASE WHICH 18 IN EQUILIGRIUM wiTH
COLLOID POOR WATEZR RICH PHASE, ENGLE (19%8) HAS SHOWN THAY
LOOSE; FAINTLY STAINED STRUCTURES wiTH RELATIVELY GREATER
AMOUNTS OF WATER SOLUBLE GROUND SUBSTANCE CONTAIN A LOW ODENSITY
OF NEQATIVELY CHARQED COLLOID. DENSER TISSUES MORK DEEPLY
STAINED CONTAIN HIGHER CONGENTRATIONS OF CHARGED COLLOID AND
RELATIVELY BMALLER AMOUNTS OF WATER-SOLUBLE MATERIAL. VERY
DENBE CONNECTIVE TISSUES, SUCM AS MATURE BONE OR DENTINE, WHIGCN
ARE VIRTUALLY UNSTAINED BY THg PAS METHOD AND WHICH GONTAIN VERY
LITTLE SOLUBLE MATERIAL, SHOW THE GREATER DENSITY OF NEQATIVELY
CHARGED COLLOID. |

THE OBSERVED CHANGES OF THEC QROUND SUBSTANCE, CAN BE
REGARDED AS THE REMOVAL OF & XIND OF OERMAL BARRIER YO THE

GROWING, ERUPTING TOOTM.
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THE TENTATIVE IDENTIFICATION AND CHARACTERIZATION OF
HYALURONIC ACID AND GLYCOPROTEINS HAS BEEN DEPENDENTY UPON THE
HISTOCHEMI CAL EVIDENCE. A8 THE TEETH APPROACH THE SURFACE OF
THE ORAL MUCOUS MEMBRANE, THE GROUND SUBSTANCE I8 ALTERED] T
18 THOUGNT TO BECOME DEPOLYMERIZED AS DEDUCED BY IT8 STAINING
REACTIONS witH PAS AND TOLUIDINE BLUE AND ITS INCREASED CONTENT
OF WATER SOLUBLE ALCOHOL INSOLUBLE CARBOHYDRAYE MOIETYY. |IT I8
SUQGESTED THAT THIS PROCESS §8 AW INSTANCE OF THE LABILE NATURE
OF THE CONNEGYIVE TISSUE QROUND SUBBTANCE AS OBSERVED BY QERSH
AND CarcHpOLE.

THE PRESENCE OF ACID MUCOPOLYSACCHARIDES IN THE GROUND
SUBSTANCE OF THE QINGIVAL PAD IN A STATE OF AGRREGATION DIF=-
FERENT FROM THAT OF ACID MUCOPOLYSACCHARIDES IN THE GROUND
SUBSTANCE OF THE ALVEOLAR MUCOSA CAN BE REQARDED AB AN EV{IDENCE
OF THE DIFFERENT CONSISTENCY OF THE GROUND SUBSTANCE IN THESE
TWO AREAS. |T CAN THEREFORE BE POSTULATED THAT rua~a§ounn
BUBSTANCE OF THE CONNECTIVE TISSUE ABOVE AN ERUPTING TOOTM MAY
UNDERQO CMANGES IN (T8 CONSISTENCY DURING THIS PHYBIOLOGIC
STATE: THE CHANGES IN THE GROUND SUBSTANCE MAY BE DUE TO Ot~
POLYMERJ ZATION OF TME CHEMICAL COMPONENTS OF THE GROUND SUBSTANCE
WHICM MAY BE DUE TO MUCOLYTIC ENZYMES PRODUCED BY THE CELLS OF
THE CONNECTIVE TISSUE, NAMELY THE FIBROBLASTS OR THE MAST CELLS
OR THE EPITHELIAL CELLS OF THE REOUCED ENAMEL EPITHELIUM PRESENT

IN THE LAMINA PROPRIA OF THE QINGIVAL PAD.
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SUMMARY AND CONCLUSIONS

AN EXPERIMENT TO STUDY TME CHANGES OF THE GROUND SUBSTANCE
OF THE CONNECTIVE TISSUE OF THE ORAL MUCOSA ABOVE AN UNERUPTED
TOOTH WAS DONE. SFECIAL ATTENTION WAS QGIVEN TO THE NUCOPOLY-
SACCHARIDES ANDO GLYCOPROTEIN COMPONENTS OF THE GROUND SUSSTANCE
OF THE CONNECTIVE TISSUE. A COMPARATIVE EVALUATION OF TRE
GROUND SUBSTANCE OF ORAL MUCOSA FROM THE ATTACHED GINGIVA WAS
DOME.

TWENTY-FOUR ALBINO RATS WERE USED. ANIMALS WERE SACRI-
FICED AT THE AGE OF 15 oavs. Tissue SPECIMENS OF THE GINGIVAL
YISSUE WERE OBTAINED FROM THE MANDIBULAR AND MAXILLARY ALVEOLAR
MUCOSA IN THE REGION OF THE MOLARS AND ALSO FROM THE GINGIVAL
TISSUE OVERLYING THE UNERUPTED MOLARS. THE TISSUES WERE {uUME~
DYATELY TREATED BY FREEIE-DRY{ING METHOO.

THE HISTOCHEMICAL STAINING METNODS USED FOR THE DETECTION
OF MUCOPOLYSACCNARIDES wERE: TOLUIDINE BLUE AND PERIODIC-ACED
SCHIFF METHOD,

ENZYMAL ANMALYSIS WAS ALSO DONE USING TESTICULAR HYALURONI-
DASE AND DIASTASE FOR YHE FURTHER DIFFERENTIATION OF ACID MUCOw
POLYSACCHARIDES AND NEUTRAL MUCOPOLYSACCHARIDES REBPECTIVELY.

THE RESULTS LEAD US TO #ﬂz FOLLOWING CONCLUSIONSS
1. THERC 1S A CHANGE IN THE CONSISTENCY OF THE GROUND SUBSTANCE,

A CNANGE FROM GEL STATE TO 80L STATE, OF THU CONNECTIVE TiSSUKL
ABOYE AN CRUPTING TOOTH, AS SEEN BY THE DIFFERENCE IN THE

STAINENG REACTION wiTH TOLUIDINE BLUE AND PAS AND COMPARING IT
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37
wiTH TME QROUND SUBSTANCE OF THE CONNECTIVE TISSug OF THE
ALVEOL AR NUCOSA.

THE CHANGE I8N THE CONSISTENCY OF THE GROUND SUBSTAMQE ABOVE

AN ERUPTING TOOYH 18 A LOCAL{IZED REACTION.
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Filaure 1.

ALVEOLAR MUCOSA, FREEZE DRIED STAINED wiITH
TOLUIDINE BLUE SHOWING METACHROMASIA IN THE
CONNECTIVE TISSUE OF THE LAMINA PROPRIA
X200

Ficure 1.

13,




FiGure 2.

ERUPTIVE MUCOSA, FREEZE DRIED STAINED WiITH
TOLUIDINE BLUE SHOWING METACHROMASIA IN THE CON=-

NECTIVE TISSUE OF THE LAMINA PROPRIA X100

Firaure 2.
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FIGURE 3.

ALVEOLAR MUCOSA, FREEZE DRIED, TREATED WITH
HYALURONIDASE STAINED wiTH TOLUIDINE BLUE.
DECREASED METACHROMASIA OF THE GROUND

SUBSTANCE X200

FiGURE 30
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Fiaure 4.

ERUPTIVE MUCOSA, FREEZE DRIED, TREATED WITH
HYALURONIOASE STAINED wiTH TOLUIDINE BLUE.
DECREASED METACHROMASIA OF THE GROUND

SUBSTANCE X200

e

Fieure M.
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Fieure 5.

ALVEOL AR MUCOS8A, FREEZZE DRIED, TREATED wiTH
KYALURON I DASE STAINED wiTH TOLUIDINE BLUE.
DECREASED METACHROMASIA OF THE GROUND

X970
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Fiaure 6.

ERUPTIVE MUCOSA, FREEZE DRIED, TREATED wiTH
HYALURONIDASE STAINED wiTH TOLUIDINE BLUE.
DECREASED METACHROMASIA OF THE GROUND
SUBSTANCE. OROUND SUBSTANCE SHOWS WATERY

APEEARANCE. X970

Ficure 6.
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Ftaure 7. ALVEOLAR MUCOS:, FREEZE ODRIED, TREATED WITH
HYALURONIDASE STAINED wiTH TOLUIDINE BLUE,

SHOWING MAST CELLS W THE LAMINA PROPRIA.

X970

Fiaure 7.




Fleure 8.

ERUPTIVE MUCO8A, FREEZE DRIED; TREATED wiITH
HYALURONIDASE STAINED wiTH TOLUIDINE BLUE,

SHOWING MAST CELLS IN THE LAMINA PROPRIA

X470

LA F;h"

P
a

aataed el &
=y _4.";,-!;_-.;1:[-4_

=

Fiaure 8.
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FIGURE Y.

ALVEOLAR MUCOSA, FREEZE ORIED, STAINED

wiTH PAS.

EPITHELIAL

SHOWING THE PROMINENT

RIDGES.

X35

Figure 9.
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Fireure 10.

ERUPTIVE MUCOSA, FREEZE DRIED, STAINED WITH
PAS: SHOWING THE ABSENCE OF PROMINENT

EPITHEL AL RIDGES. X100

Firaure 10.
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Fitaure 11.

ALVEOL AR MUCOSA,; FREEZE DRIED, TREATED
WITH ENZYME DIASTASE, STAINED wiTH PAS.
SHOWING THE REDUCED STAINING REACTION OF

THE GROUND SUBSTANCE AFTER ENZYME TREATMENT.

X100
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Rl V)

Fteure 1il.
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Figure i2.

ERUPTIVE MUQOSAy; FREEZE DRIED,; TREATED
WITH ENZYME DIASTASE, STAINED wiTH PAS.
SHOWING THE REDUCED STAINING REACTION

OF THE EPITHELIUM AND THE GROUND SUBSTANCE

AFTER ENZYME TREATMENT. Xeoo

B

Fieure 12.
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67.

FiIouRE 13. ALVEOCLAR MUCOSA, FREEZE CRIED, TREATED

WITH ENZYME DIASTASE, STAINED wiTH PAS.

SHOWING THE GROUND SUBSTANGCE xh70
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Frgure 14.

ERUPTIVE MUCOSA, FREEZE DRIED, TREATED WITH
ENZYWME DIASTASE, STAINED wiTH PAB., SHMOWING
THE GROUND SUBSTANCE. NOTE THE DISSOCIATED
FIBRILE AND THE GRANULES IN THE GROUND

SUBSTANCE. X970

FirauRe 14.
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