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LR >Abstracts< .............................................................................................................................. :

This investigation was undertaken to determine the alkaline phosphatase
activity in dogs’ pulp, related to the effect of aging and several pulp medicam-
ents such as zinc oxide eugenol zinc oxide, Cav1tec, calcium hydroxide and magn-
esium chlorlde and calcium chlorlde wm vitro. Concerning the calcification mechan-
ism, the author discussed the role of pulp alkaline phosphatase in the Drocess
of dentine formatlon Pulp of molar and incisor from dogs aged 5 to 12 month,
was homogemzed in 0.25M sucrose solution to obtain 20% (w/v) tissue homoge-
nate. The resulting supernatant of the solution, after centrifuging at 10,000xg
for 30 min. were used as the source of alkaline phosphatase.

The reaction mixture for the determination of the pulp alkaline phospha-
tase activity contained 0.1ml. of enzyme sample, 9 ml. of sod-B-glycerophospha-
te and 2ml. of diethylbarbiturate buffer, with or without the addition of various
amounts of several pulp medicament powder, magnesium chloride and calcium
chloride. '

The value for the alkaline phosphatase activity represents mg. inorganic
phosphorus, which is determined by the method of Fiske- SubbaRow, liberated
in 30 min. incubation at.37°C by 100mg. of crude pulp tissue.

-~ The results obtained were as follows.
1) Alkaline phosphatase activity was gradually decreased by aging and incisor _
pulp alkaline phosphatase activity was higher than that of molar.
2) Calcium hydroxide powdér elevated pulp alkaline phosphatase activity is
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every concentration, small amount of Cavitec showed similar to that of

control one, however, the activity was gradually lowered according to increase

in powder. Pulp alkaline phosphatase activity was lowered by zinc oxide eugen-

ol or zinc oxide powder.

3) Calcium hydroxide played an important role upon calcification in the vi-

ewpoint of relationship with pulp alkaline phosphatase.

4) Magnesium ion (Mg**)seems to stimulate alkaline phosphatase activity.
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ok o] RS By [LEBRT MEeh MEC Hskd
= fbfEmel e e WA HiEpy doernw
HRyo 7 REENSLE HRAZA S EEES
L WS MRets BEEIE 7 dor old
3&%}%:— B3 Z = alkaline phosphatase= ] B
WMol o] alkaline phosphatase?] o4 #:#jo] &
< Yoshikivsh Kiguelo] #ifstgleh. Al SOFER
#1el alkaline phosphatase?] {Hfto] ¢z = ¥
Hrpol BHEIME FEEHA wasol dokn 34
on], Suga®$t Ten Cate®) = alkaline phosphat-
ase: WEREARRETR 2 ESFMmiEd  fFEdcta
 HER Ok
- Engel®, Gomori® K Nuki?: enamel organei
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E 4#3ked calcium phosphate®] %S sl 4
F5r@ BE = phosphate o] 22| BFEEE ¥4 Frw
s ot FHIR(ETF 524s ol EdAE 5
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SRl BilEeh FIME dokstdl o kd BT RS

Bl SET o BT st S AR %
e AMAEKE BE Bkt 859 KHS BBE
= li?é;/‘]?] fe 4°Cel RAEFAA EASIH T ol kK

BE 5% %0 0.25M sucrose RS maE

0 Coﬂ Al glass homogenizer=. 104 #E Ll o}

| WERE 10,000xg2 300 mOSHs LW
< Ixske] alkaline phosphatase 35M:HIsES] BEETRO.
2 Abgkeh

o.

3) HaBEEEH R E(LZ A E(kolad el #i&
zinc oxide.
zinc oxide eugerol
calcium hydroxide
Cavitec.
LRAEEAIE SUEER fond whel ®Bash] 52k
f‘é BRfe ste] Al 28 EB{emima kel
<= RS EHEERSIY on MgClsh CaClz‘_
X %K(é?&ﬂ:ﬂ- #® A
1) BRRERS 805 Fido] 9= t8% alkaline
phosphatase JH#:8L, #5388~} alkaline phosph-
atase #Gfkol w]A & 8w g 92 CaCl, =
MgCl.~} alkaline phosphatase EEe] v A= s
B orate] EErete ot
el o RSl FIg#gEe) alkaline phospha-
tase FEERIEN & A5 SWAAA 12f§ R o=
FRE FEHE WS FES 5850 HhHi sk oo
ol #rgigA 2 MeCLst CaCl: #ipnata] @ope).
HREEEM ST 1585 alkaline phosphatase J&bt:e] w] %
T WY AT EHBRAAE A% SEANA 12EA=

Table 1. Change of alkaline phophatase activity of
dog incisor and molar pulp by aging in
month.

Age in month Incisor Molar

5 [ 1.62 [ 1.60 -
7 [ 1.22 [ 1.38
9 J 1.28 | 115
0 1.17 | 0.71
12 [ 0.99 | 0.71

Table 2. Effect of several pulp medicament po-~
wder on the alkaline phosphatase acti-
vity in dog pulp.

. no lmg
Pulp medicament [ added added added’added added

]203[087 082,125 0.93
|

Zinc oxide

Jad
| |
Zinc oxide eugenol] 2.03 | 1.24 J 1.24 [ % | 0.8
f l
| ]

Calcium hydroxide| 2.03 | 7.05 | 3.96 [ 3.92 | 4,04
Cavitec |203J212 199]150 1.31
Table 3. Effect of calcium and magnesium ion
on the dog pulp alkahne phosphatase
act1v1ty
[ 1 2mg J l 4mg
added added added added added
CaCl, [ 2.03 | 1.73 ] 80 | 1.75 [ 1.80
MgCl, ! 2.03 [ 4.29 J 3.98 J 4.27 | 3.98 .
CaCl, +
e } 2.03 J 6.22 ] 5.55 [ 5.52 | 581
2.0f
O=——=0 |ncisor .
A molar
; >< \
3
Sl ® \
2
[
-& D\ nmatt—
g N FaN
-
<
<] L i i

5 7 9 10 ~" 12 month

Dog age in month

Fig.1 Chahge of alkaline phosphatase activity of
dog incisor and molar pulp by aging in
month.
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Fig. 2. Effect of several pulp medicament powder on the alkaline phosphatase activity in dog pulp

HA2 Fim 2 HEe whEE =T BEs WER L.
= Argreh |

£ MEszEm 9} CaCl, &l MgClL S BERRIER | 1mg.
2mg. 3mg. 4mg. ¢ EHERE Fo WshAch

2E EHI A BREENES &4 40 Rigstelch

5) alkaline phosphatase EiERIEH & - sod- 8-
glycerophosphate s BHENIES HEE e Boda-
nsky? FES FIAstAon o« EERYE SHE
o) s RE 4EHelE e Fiske-SubbaRow™ & FM
ko] mizEsla ch. alkaline phosphatased] #EETIHE
37°Coll A 304F incubationf ##%E 100mg. o] sod-pB-
glyceropnosphate= 38 WAk M) me. W= %
webE rh

32 & gen FE

0. B% K&

1) #850] %58 alkaline phosphatase EEl ol
x| g8 : Table I3} Fig.1ol4 2 whsh 7ol &
wgas et Fie) akaline phosphatase TG
g A A W 1.22 A 1.38 A& Bt
T w= FifaEiEe] phosphatased] ¥EHkol Evh.
B el SR FEel QoA SEAR A 5
B 1,624 4 120[@A % EEY 0.9971] {EiEo] WE
EEE w4 RE 160 A
0.71% Wste ERS 2oz 9vh. Bl RKEES
Rl A TSkl 9% & 4 Ut

2) gadszAlsl #BE alkaline phosphatase JFHE

o rIxlE ®
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@ zinc oxide : Table 29} Fig. 2-1¢14 2= uls}
ol WREMES HE T £BE glo} duHezn
GhnskA] o8- i#Z8 a1 v alkaline phosphataset}%ﬁol
WAt o

@ zinc oxide eugenol : Table 231- Fig. 2-2 o 4
BE st Zro] zinc oxidediine el FLIsHA alka-
line phosphatase yE#:-S M&iA 7 o}

® caleium hydroxide : Table 29} Fig. 2-3¢] 4
B vlel 2o HinskE R EEEe] alkaline phospha-
tase IS A =) F 1 gk Bl lmg. 3K &in
BE7. 052 A4 RInstA] 2 8538 2,034 tosl =2A] i
ol #EmAct. ==} 2mg. FHME 3.96, 3mg. 3} 4mg.
o AF £% 3.92, 4.0424 HmES e =2 &
HEbE A 9o lmg. ikl alkaline phosph-
atase M-S 71 =2A Binal ok

@ Cavitec : Table 29} Fig. 2-4¢]4 2= ulg} 2
ol BFRIKIER S 1mg. & GHinErel= 2.1234 #35%
RN 2olw Yot 2mg. ML HMES
Aol wek EEe #ik BAE o 4mg. = ]
£ L3IEA EERS T dE e ’

3) Cail Mg ionO] ¥E5 alkaline phosphatase
MOl DIXlE 8% - calciums} magnesiume BEEE

X—X CaC|z+MgC’2

N
[
—

60 +\ X
SO
S X——x‘/
8 50f
[:2]
=3 Q N
T 40F Th— — \q
g
2
o 30f
[}
£ J
o n
= 20 Oo——0——( O
<
10 (
L 1 1 A
1 2 . 3 4

(mg/reaction mixture)

Added amount of CaCl, and/or MgCl,

Fig. 3. Effect of calcium and magnesium ion on
the alkaline .phospatase activity in dog

pulp.

IS Bolw

mﬁi@zo{ 1 #Zinste] #i5ES] alkaline phosphatase RGE!
WA FERE Table 33 Fig. 34 wiehs 2o
CaClwt #inp: % JBEd 14 alkaline phosphatase«]‘
S MHAYI L Qe =z MgCl 9 bayiliy

T REY 2R of BB MEEEMEIT Qo) RyEEd A
EHEEIE 2olm Yok =3 MgCLe CaCLs mE
& FEl EINS 58 MeCLwk Rme & weh o i
Ak '

V. % %

HEFHRA A Bl B B o o) BT

B8l HY BBLENY Ao Betor] B &F

ol A1o] H{bEEEY Al AL W= ol & 4 L e R |
ol & B2 3 BRSE BB E. | 55k %71

= Lol ot e Bifel Pinus®)e Alshigfe] #Esoh &

FE A dehydrogenases} oxidases] ﬁziEf-E— e

or 8P 52 Co® Wsisl #9) BisiEsss) lactic acid

dehydrogenased] isoenzyme patterne Bl Bk

WaEsted Co®e) WaHRE Wocsl wlglch.

A BB AL £% SEAYE 12@A7AY EyNE
Byl & alkaline phosphatase 3Ei:S- JUESE #5
R RBEFA A BEREME) 29k MacKenzie®=
AR TS KBl A alkaline phosphatase
4 FEE BRI RAETAN A B FEstm sl

lAE v wel &FHNST WETu Ak FTES
E#158%°] alkaline phosphatase Hife B EE
A ‘E%OI Eokvh ol MY JEEEE ST WA A
AUE & ook i BTEAGS wEe EiEs
ofFo] A= {LERKEC HE WY BRS 2 9
= Aolvh _zelm s g8 alkaline phosphatase:
WA B0 BERSE ol £F 89 alkaline phosphatase
o FE —F Dk S B RG] A alkaline
phosphatases] #7E 4 #ie AR(LHEHIES O
RES o] grl. MacKenzie), Provissionato? =2
BAH #FAA #&e] phosphatase® BRN-SS #

Horgeh. White®: AT SFEaA =x 9
Fole  REVE=He ki alkaline phosphatases-
SEETE 3 MESE o} Lt vk et BEE
I RS E BFEL BEBAA &4 alkaline

phosphatase(bound) & i%lyi%]-ﬁu]-

of FEEMEE WMED %l FHEI Bl A
phosphatasest (g} ﬁﬁa e EhES MR
T AT A olAL SFHEoY B MEEEEe) ph-

osphate-ester® K% s MREAEFS v
Ak ZAA BRCERFS BEA 7] Aol o] & Aol
oh. REERCl A B WBEZERIL ¥iBE alkaline phos-
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shatase kol WATH HEE 1AL KR BR

KEpfbztdro] fb3giel = e @AY= EREol
Atk

alkaline phosphatasest AK{L7F A= FiES Wtk
A ogde AL Aame #Eelth el William™)
2o Bge: BN HHATAEE alkaline phosph-
atases] E WHARIH: MMstn @iEd AL
gzmanbsleh, KB SFEMRAS Hfe o
&3} o] A S Y0, A KEE(LRES vt
g (pH 12.5)= sl Ca(OH).ol #Hfste e
BSE - HIEST dolvkel mBERsE Az R KR
tRFosree ZF2 BHOE REHEol HER
ol gRTh o] MRS RERdel MEIE M
3 Bl Y AFEEMEdAE HRleE
2y ksl iR ot et gEshdA EE
YRCSha WRlol wek vk 453 phosphatert Ik
#5e] BESR=3E o ERTMRST st
WA HFES MRS "ok o= T EEiste 2
kit 4o] #ikE alkaline phosphatases] EEE =
Azcte A B S TR(HE A alkaline ph-
osphatase®] #Etko] MWmdches AL = o HEY
ook & % gleh. ol& dentine bridges] Zdre] K
Eibtro 2 e mkskr] Gevhe ole BB Wf
2 Ho} o S BERA

Bermans} Massler®)7} gfidighetboll feshd MR{LEASH

= KB ERES 25 AFId
vEbme FRALE doldehes 2
Z¥ =z kb9 alkaline phosphatases] w]
Ae ol ¥ BEY Moz EEEch  Sciaky™™
o] pgeel fkebd Al EHE e wfid kM
(e
Eol7kA gerhe AL Ca® BIKESTR #RA &Kel
s A TR EFES AFES 288 MmidA @R
Avhr @A Haldio ks ®HT
oA HEEREY glucose s} migAe] glucose
EEAbol ol = BE9l HAIBIRIT Qv fiEme d® A
L ol 5 o] WS e FE Aotk Moss®™ )& fids
= alkaline phosphataser} #H#E TS HiFslaoh.
B)l alkaline phosphatasex MfkfiHio] HEfH kA =
o Gk eSS £ & Aok 2= 2REEAA 8
RHME o] BFHmm e B Eikol ozl o
= alkaline phosphatases} B = MEIHE (lipopro-
tein)9] Tl k. el x alkaline phosp-
hataset: #ol (K3 RiEH(LEE] =Heb BREH= o

-

fozdy e #FEE M2 PRI KFH
ok

2.8 Mosss} King®e] o]s] #&stdrh. HERAA

= wlzdlgo]-2o] alkaline phospatased] ¥&{he b
RATE HEE 7 s, -

o= Moss®* 9] 857 alkaline phosphatase?] #:'H
Bigcol A mradl ol ol kel A BRIEEE EInAT

1 pH 7dl A% M7= 55°C DlEAE MHFE

= gEs} 3@tk Heppel Mipgel 743} e alk-
aline phosphatase”} ol ksl FRiEiLEE 2ol
magnesium=} phosphated] #3s}e] l%‘_ﬂ:l%l"‘}% WwEE
gk & ERAAE HhE alkaline phosphatase
o] {EfEo] wha ol -2 kel 2A BRSNS o=
vhzdl fe] &8 A WA HRES B
wEE BHT Yoty BRE

V. ¥ -

A CHERS A EEEE MEst]  fehdl w2 Wi
alkaline phosphatase #E{:o] Bk, it = FHigsl &
alkaline phosphatase ¥Eie] Mk, B wEBEsEn]
7} #58% alkaline phosphatase {Eikdl v A& #E =
Ca 1 Mg iono] 8% alkaline phosphatase #Etel
R AT e Egsd o ARLEES et
#58% alkaline phosphatases] #fs}o] FETs} o o
722 RS d4th

1) %efse]l w2 piBfalkaline phosphatase #E#:]
#ibe KEE 455 LRt EHRE 2oln del
A9 kel He \Eacr ok

2) KEE(bZ 5L 2Rl A #86 alkaline phosph- ’

atase ¥EM-& {2 A ox] Cavitecd lmg. |
#4/@ alkaline phosphatase JE#:3) FRsHE ot #RI0
S mmA e whel Eike WR B B
TR MELIESS Bk alkaline phosph-
atase ¥t WA A A

3) KEEL 4 el alkaline phosphatasest B -

Wietel mRILERY pEe Foh

o)k 0] 2-& #4% alkaline phosphatase itk
< &igd) A A

(& He-E sEmEel] Qo] fpEpsd FA &KE
HiZd s SEREdTIA EEstes EBEE BE
sepkind o BeER oW E Mk ¢ BHE =

2wk v
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