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HISTOCHEMICAL STUDY ON' THE MUCOPOLYSACCHARIDE SYNTHESIS
AND EPITHELIAL DIAPHRAGM IN THE DENTAL PAPILLA OF THE
HUMAN TOOTH GERM

Kim, Moon-Jo, D.D.S.

Dept. of Oral Anatomy, College of Dentistry, Seoul National University.
<Dirécted by Prof. Kim, Young-Chang, D.D.S. >

The author observed the mucopolysaccharide reactions of the dental papilla in
the stage of tooth development concerned with the dentinogenesis and the epithe-
lial diaphragm formation.

The jaws were removed from 10 human fetuses, ranging from 3 to 6 months
of age and 3 human infants, ranging from ¢ to 6 months of age. They were
fixed in 10% formalin, absolute alcohol, Carnoy’s solution or formol-alcohol. Some
of. them were embedded in paraffin with vaccum pump without the decalcification.
The others were decalcified in the EDTA solution (pH 7.4) and embedded in
paraffin. :

The histological and histochemical staining methods were carmine stain(Best),
periodic acid-paradiamine method (Spicer), combined dialysed iron-PAS reaction
(Ritter and Oleson), alcian blue-PAS reaction (Mowry), aldehyde fuchsin stain
(Halmi and Davis), mixed diamine method (Spicer), colloidal iron-hematoxylin
stain (Mowry), toluidine blue O and hematoxylin-eosin stain. For the observation of
the variation .of the cell shape, the objective micrometer (Carl Zeiss) were used.

The results were as follows: :

1. When the dentin was produced, PAS reaction of the dental papilla was reduced -
and according to the conversion of the dental papilla to the pulp,the substances

stained with carmine were decredsed..
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2. The mucopolysaccharides in the dental papilla were mostly hyaluronic acid.

These acid mucopolysaccharides were reduced at the apex of the dental papilla

in which the dentin was produced.

3. The cytoplasm of odontoblasts was shown to contain the PAS positive materials,

but their acid mucopolysaccharide reactions were nearly negative.

4. According to the apposition of dentin, th'e basophilic substances of the fibro-

blasts were decreased, their sizes were reduced and the nuclear chromatin

substances were condensed.
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(1) carmine#t® (Best, 1906). FEEW : absolute
alcohol. BEIE-2 iyl c),

(2) periodic acid-paradiamine’it (Spicer,
1966). FEW : Carnoyi. S HEYE B .
(3) combined dialysed iron-PASKHE (Ritter

& Oleson, 1950). FEE R : formol-alcohol. shikw -

S SR, EMENTE S EES FE T, s
EOEy S BERAC.

(4) alcian blue-PASKFE (Mowry, 1963). E%E
¥ : absolute alcohol. HE:FREMEE HEBY,
alcinophlic substances (hyaluronic acid, sialomucin,
acidic sulfated mucosubstance) e o},

(5) aldehyde-fuchsin #t& (Halmi & Davies,
1953). [E5ER : absolute alcohol.
substancet #Hud ot

(6) mixed diamineZst (Spicer, 1966). EI%E#::
absolute alcohol. k#§59] sulfated acid mucosub-
stancex B o},

(7) colloidal iron-hematoxylinitcs (Mowry,
1963). EEH - 10% formalin. acidic mucosubstance
= e,

(8) toluidine blue 0 . E%EH absolute alcohol.
0.055% W (pH4. 7)ol 4] y-metachromasia* #ayfesl ).
ZE A 60°C, 24F5M fERAIAR LIl A e gLER Gtk
fi) Sl basophilia® #MZsld L, = MKHEE 0.01
mm objective micrometer (Carl Zeiss)& FIF 5L
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(9) hematoxylin-eosini:fs
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carmine stain, x400.

periodic a01d paradxamme method, %x400.

k?

“toluidine blue O, basophilia, X400.

EEMATES el T %, AEHIEERTY
LR A BER(BTES FESL - miluele
EHEIRCT Sbstd mEMATH) #ne s B
s e, @ELE, 5 W E5 TR A B,
MW SHEY B S HEEY RefTRe Bkt g

EELEE ALY 0.055% (pH 7.4) toluidine blue O%:fa
dl A SFEEWES HERRKE s #ixs

. basophiliaz} A=Y, B &LF MmN R EA}T

MY WREIALO] A IR MIE el B
HgRe] WA AR, BFEEWRS o5 Mingd
¢ EF A, Eﬂ BIFEWR BELEe W
wehigi e RefEHol WaEs o] sl

toluidine blue O, basophilia, X400.

toluidine blue O, basophilia, x900.
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, Histochemical reactions in human dental papilla

staining methods dental papilla | dental pulp odontoblast positive substances
carmine + + + glycogen
periodic acid-paradiamine + + + + neutral mgicc?é)olysaccha-
combined dialysed iron- ++ + - acid mucosubstance
PAS + - + neutral mucosui;;;ance
alcian blue- ++ + | - acid mucosubstance
...................................................... ).,.........4“__.A_...N__. ettt daec e aaseesavmanmneenem—aaaaea?
PAS : + -~ + neutral mucosubstance
cblloidal iron-hematoxylin + 4+ + - acid mucosubstance
aldehyde-fuchsin + 4+ + - sulfated mucosubstance
mixed diamine + + - krsulfated mucosubstance
fgélé;dcil?foggsi aO (pH4.7) + + - hyaluronic acid
y. = i Symons (1961)*7} fEfifsteledl AWk Ax F—

WA R R Yol EAEE ST
B =)o, SRR TR A BEREEE TS S sk pange
Mlart sty |mELEsE B, 2 el BiEgslnR
BUEREAEA ] Bl AR mEs BEs &
ARG ek, HEEGe] BREERAE MY S
9 FiRE TEMHEE 2, AR A TEBEEC S
chondroitin sulfatee}r} hyaluronic acid®l ik e
LWHIT BRED e EXT BHeleA FEst
B, olshzbe BEASTIL MAENE it BeEe
HEE Arxicka gt

AEFTVRIG ] SRR A ALE () <)
WPk SRR B BT S fRasle] 2w, PAS Bk
£ Wislocki et al. (1948)®, Wislocki & Sognnaes
(1950)%%, $57(1956)', Nagasaka (1960)1®7} 5% 5}
A3, AHFEs combined dialysed iron-PAS, alcian
blue-PAS ® periodic acid-paradiaminec]] A = &L

SHel PAS [BMEdE A PSS, BEaE o
HERE SFBEVMRMAA BESGD, =3 BERE
o] iEHEStI A"l BHEMERY A —on BESE &
Halgd el Wik WAgria  Nagasaka  (1960)19,

T FiRelglch

Zela ik SaE BRI B
FLEHGEND), BETMEY FET #F=3%ch: Engel
(1948)", Glastone(1958)%;  [E2  #igLufol 41 &) Bevel-
ander & Johnson (1955, 1956)% 9] #i4:) 9}1,
Ten Cate (1962)*0% A#fiicl &= 24 &4 Fgtek
% B, Wislocki et al. (1948)2.2- ZEwie] AR
fiiell = MRl FFEAEshv SR As skt #E
stgleel, AHEREE] 3lol £ carminefufatlo] ¥ILEH
dl A B, SFHEBRe BEEel wiis i
W AR Bads gl
AN glol Al S MRS E WS
LB T A Wislocki et al. (1950)2, Fullmer
& Alphen (1958)®, #: (1964)9%.2. metachromasia
¥ BEstd s, =% pH2.29 toluidine blued:
metachromasia® ;REFA  $ort, pH4.0~7. 00 A
B o] chondroitin sulfatert %52 93 hy-
aluronic acidel i BRI =D, HHE= APIRREY
dialysed iron, alcian blue ¥ colloidal irond] A BEE
PR SHEEE #mstd 3, aldehyde-fuchsine] A&
2 BEWESY K#gel S &FHY BEEE ST A
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ZEwl, Engfeldt et al. (1954)9-2 FdH& R (7 IF35S
= RS Wil A SE&HEEEE (cystine, cystein)
$ EERez WEIT 9low, FEHE mixed di-
amine?] BEREYE o] non-sulfated acid muco-

substances® 4HH I, ZK¥4e] hyaluronic
acidproteine] fE7Edvla Bl ok
EEEE MY = chondroitin  sulfate-protein®}

hyaluronic acid-proteine] §l3&4], # %% non-sulfated
acid mucosubstanceo] 3L hyaluronic acid”} )¢ HEg
vh. fEE AR 9ol MM E] A2l hyaluronic
TR gekehEl b 1Y, toluidine

pH3. 5ol = &

acid= sulfates
blued] #AFILEIASEA A 0.055%,
AR MRS VHEST HEs 3, 0.055%, pHA
WA A 0.1% ribonucleases #E3EsHH  EEfEMR
g HEES EVNY Faw, Hurler's syndrome

9 #EEHEEs = glycosaminoglycans?) SEHiE Mg

H-E stain, epithelial diaphragm, x100.

H-E stain, epithelial diaphragm, 400.

MR e] HFStE, Marfan’'s syrdicmee] A hy-
aluronic acid7} HBInT v #H4oF o,
UEHEFES) EROERe) ERA% WRHETH
TR Hertwig b# o ¥z S8, Kk BE
RERRA A o] Hertwigbpi#hrt HEfre REI
= FEpd] AFfE BEE #Hoe bRk g

Al Hertwig LFzfie] EHfIR ] AR el A T
Jer ERIFC WRPEE BRI R @

Bl A BRI Sedd BEFARE o
LEFe BERe] Aol st ERHETHS
Bk Aoleh, welw LEREe] REAM LA B
T LT A Se B fsa
d ol EEFMY SHLIUES MESEARS 4
MRS mrAcEels, HPHES AR kebd BEke
DI OEE)A 9ol AT WRSERERS [
— S et Hol
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Fig.1 alcian blue-PAS reaction (Mowry). % 100.
Fig.2 combined dialysed iron-PAS reaction (Rifier and Oleson). K400.
Fig.3 mixed diamine method (Spicer). X 400.
Fig. 4  colloidal iron-hematoxylin (Mowry). X 400.
Fig.5 toluidine blue O stain. % 100,
Fig.6 aldehyde-fuchsin stain (Halmi and Davies). X100
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