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Local Anesthetics and Vasoconstrictors in Dentistry

Kazuna Sugiyama

Department of Dental Anesthesia,
Kagoshima University Dental Hospital,
8-35-1 Sakuragaoka, Kagoshima 890, Japan

Abstract

Vasoconstrictors, such as epinephrine and norepinephrine, are commonly con-
tained in local anesthetics to decrease systemic toxicity and prolong the duration of
action by retarding anesthetic absorption. These catecholamines have varying degrees
of a and 2 adrenergic effects, resulting in cardiac and hemodynamic changes. On the
other hand, several investigators have reported that clinical doses of these drugs have
little effects on cardiovascular system, as far as they are evaluated with such conven-
tional parameters as heart rate and blood pressure. Thus, the problems about the per-
missible doses of catecholamines contained in local anesthetics in dentistry have been
still in controversy.

In recent years, however, detailed studies have clarified that catecholamines, even
if in clinical doses, cause marked circulatory changes beyond expectation. Our date
using echocardiography demonstrated that 45 ¢g of epinephrine contained in lidocaine
caused significant increases in heart rate and stroke volume with a resultant increase in
cardiac output. Tachycardia was due to the action of epinephrine on f.receptors of the
pacemaker cells. The increase in stroke volume was caused by an augmentation of
myocardial contractility and a decrease in afterload. Mean blood pressure was rela-
tively stabilized because of a reduction in total peripheral resistance in spite of the
increase in cardiac output. In contrast to epinephrine, more than 72 #g of norepinephrine
contained in lidocaine produced a remarkable increase in total peripheral resistance
and corresponding elevation in mean blood pressure. The reason for this was that
norepinephrine stimulated «. receptors of vessels in skeletal muscle, thus leading to
vasoconstriction. The elevation in mean blood pressure brought about the negative
chronotropic and inotropic changes of the heart through the baroreceptor reflex.
Felypressin, non-adrenergic vasoconstrictor, has been believed to have no direct effects
on the heart, although it is less effective than epinephrine in prevention of bleeding and
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anesthetic potency. For that reason, anesthetics containing felypressin are usually used
by choice in dental patients with cardiovascular disease. However, a large dose of
felypressin has been reported to constrict coronary artery. Recent investigations indi-
cate that felypressin has distinct effects on circulation and a depressant effect on car-

diac function in ischemic heart.

Consequently, the doses of epinephrine and norepinephrine contained in local anes-
thetics should be less than 45 and 72 #g, respectively. In cardiac patients, the admini-
stration of low concentration of epinephrine might be necessary according to the degree

of severity of the disease.
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Application of 17-7 Precipitation - Hardenable
Stainless Steel in Dentistry

Tadashi Jimi

First Department of Prosthetic Dentistry,
Kagoshima University Dental School

Abstract

The application of 17-7P. H. Stainless Steel in Dentistry was investigated. The
age-hardening effect of this steel was considerably remarkable and its mechanical prop-
erties can be controled by a double heat treatment.

In the present paper the following subjects were studied in view of practical appli-
cations;

1 Its mechanical properties as a dental material.

2 The appropriate conditions of heat treatment for this steel.

3 The in vitro in vivo corrosion resistance.

4 Phase transformation during aging

The results were smmarized as follow;

First, the steel was subjected to a prior treatment (1050°C-30min) then tempered
(760C-30min, prompt quenching), and finally accomplished a precipitation hardening
treatment (450°C-500C-30miprompt quenching). The steel thus obtained showed the
propertie extremely suitable for dental use, having the following mechaniccal values.

Hv(0.5)= 500, ¢n= 170kgmd, e = 5~7 %

The corrosion reistance was examined by immersing in the four standard reagents
HCI, Na.S, C:HsOs, NaCl, at 37C. A slight change was observed in its color and weight
in cases of hydrochloric acid and sodium chloride, but no appreciable changes were
found even in its 60 days adaptation in oral cavity. The phase changes during the aging
was studied by means of ptical microscope, electron microscope, and electric resistance
measurement.

The results seemed to suggest that the hardening process of this steel is necessary
to pass over the three stages; austenite-martensite-precipitation, though the precipi-
tated phase itself could noy be detected.
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Finally, the steel was tentatively applied to clinical usage; clasp, bar supporting
apparatus for orthodontics and fixing apparatus for alveolar pyorrhoea, obtaining the

satisfactory results in most cases.

Key words

phase transformation, heat treatment, austenite, martensite,
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ha Al Crix&ldt—RF+4 Mo LTIEKE %
BERELFFOMN, 7294 b=V F 44 bIRED
LEHLT, T YA MBEZRLBAEETE
EHEBRU LIARANIEATWA I LiIZh DD
5, ThEMLBEME (500CHTE) CTHMHLET S
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WG LAz tk, SARE S & U IR LAEL % 3 L TR
R an 5,
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Table. 3 (3D EH M EEOBKEE % R
L2bnThs,

Table 3 BEERICIGA & h 318D & ORURAIETT O LR

i Flagh s . Mot o#® | LYYIrR
W 3 Hv ke/md i (%) ket/md kg m/nd
b | B b |8 fb | FE b | Bk fb | W k| Wk fE | W e[Sk (k| & L
BHEmES &M 210 290 77 125 14 6 55 | 13.6 1.2 3.5
MK &&E&R 200 270 55 95 20 4 4.8 8.0 1.0 33
2 A AL 170 240 52 75 22 6 4.2 6.6 1.0 2.6
18-8 R if58H 340 120 7 11.0 3.0
Co-Cr&&M 370 120 13 9.7 4.1
17-7P. H. 200 500 88 170 40 8 2.7 | 18.0 1.5 6.0
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DNA and amino-acid sequences of water-insoluble-glucan
synthetase produced from
Streptococcus sobrinus ATCC 33478

Setsuko Sato

Department of Preventive Science,
Kagoshima University Dental School
Sakuragaoka 8-35-1, Kagoshima 890, JAPAN

Abstract

Mutans streptococci produce water-insoluble-glucan synthetase (glucosyltransfer-
ase- I ), which is a pathogenic factor causing dental caries. The glucosyltransferase-
I gene was isolated from Streptococcs sobrinus ATCC33478T and analyzed. The analy-
sis showed that the gene existed in the Pst I fragment (6838 bp) of the S. sobrinus chro-
mosome. The data of the DNA sequence showed that one open reading frame (DNA
position, 1033-5805) coded 1590 amino acids, ribosome binding site (RBS, AGGAGGA)
and promoter sequences (TTGTAA for -35, TAAAAT for -10) were located prior to the
coding region, and two termination sequences were found after TAA stop codon. The
amino-acid sequence indicated that the enzyme molecular size was 176,049, thirty-eight
amino-acid residues from N terminus was a signal peptide for the enzyme secretion,
and DSIRVDAVD (amino-acid position, 442-450) was a binding site of glucose-residue
of sucrose. In the C-terminal one third of the sequence 71 glysine residues constructed
nine G-repeat units. That C-terminal region is known as a glucan-binding region.

Key words
Mutans streptococci, Streptococcus sobrinus ATCC33478", water-insoluble-glucan
synthetase, DNA sequence, amino-acid sequence.
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Ia2—9  AESREITHEBOBRKFER L L TE
{—BOANLIZDMOENTVS, ¥ bOOBERICIZME4
D77 LBEEHREMREL TS Icbhhb s T
BlIZIa— & A AUPEREH AR L L iR S
NEDRRETHA ) B FNIEZOEMEHI2OK
ELBHTERMITYE»5TH S,

D — DI M ERE |- LB L Rt A E N
TWAIETHB, —FICOBRD Y S ARGHUEEER
HIIRYRHEEKIISENRTWAES (Fi27F
T, B, BN, ML o R FRBLT
BhboBrEEL 2SR V¥ — (ATP) 28
TVAEY, BHINOOBHIER R EIZL > THRES
ni-h, TOEGERICL>TpH MEL 260 E
SN TS, SHDREIZL > THEOH
BT 2 BIEORBAEAI S 3 pH 451212 5.4 L
Tl d L FNIZETE 5 A NVAOBRIKI T LES
fEAMEE B LIZRBDEH, S OBMIRE TIZH
BB pH H Bt Iz i< L AN ORI T Y
RUEYTHAAM L LOELERIHFEL T %, L
LIa—% o A HEREIZ, HODHEELIBRICE -
TGS (B&EEM) O pH A5 UTICh-TH ik
HOBRHERIEF SN AR A ERICBYEE
THIENTELDTHE Y, ThHia—% A
HREOHEEETH S,

L) —20EMHIE, YLav Vb5 rT725-FL
WIHBELSBL T+ A VEISEREIC T H T 5 8%
HIEKBUEE (FVhY) 28 THIETH L,
HAHETKICHETEY kB Zvhy o
F A VENOIF IZHR VT B Z A WIGETR % R
TarLELIC, B EOROBEADELSH L LEZ
LR TWwa?,

Ia2—% ABPSC O EEEIEREBE VS V%
BEETHY 794 ZAERT) Y7y AW, 00
BtEEDBENT T 7 bXF T AW EAORERIICIES
BHFEEL TV, BMoBEEL VI NTIEIa—
¥ AMAREICH 5. BWPEBRIIBNTIa—F >
AMHIREHBRD & (B2 FRT DI NSO
DHEEZHERBITVEHILTHBY,

HAEEIEKREE TV 2 ERT BEEEIZOWTIE,
I Z0EMTEROMREMNBE SN TS, D10
FEMIIBEEOBB L ZoMRIZOWTY, HBEDIVE
BT ECBEREFO 20— =0 ZiIZonWT O #E
PEHILD™, RALbOWMRLETLRFEOBHEL U
S T&7. FREIZIE, 32—% 2 AMMBEOH

C Streptococcus sobrinus {23 Sh T3 ATCC
33478 DRI K B S M ARBELREL L
TLH B, TOBEFOIO—=2 FIZOWTHE

I. ¥EMEIEKBESREREIRD DNA EEAT]

Streptococcus sobrinus ATCC 334787 #: @ = f&
DNA % HIIRBE% Pst 1 THMTL, WK 2 KBEO 7
FAIFRZ5—pUCI19D Pst I H 4 MEH S,
BEFIATIV-%ER LI, SOFA4T77)—%F
HALTHAGR LA KBEO 2D 641 S. sobrinus
HAGIEKBES ARG L RIG T2 0% &
RL, ZOROTIAI MM - L% £
¥R S. sobrinus ATCC 33478 i EFEABZHS
OB ERETIZ2£$£6,838bp @ Pst I BTH LI
FoTWABIENHSHIZh o7, BILIZZDMR®D
IR Z R L7 MIBREEHR Pst I 523 5 A5
(CTGCAG) @5’ k¥i% 1 &£ LEAIRYID 3 KK T
DEXBEEHOEBNNRLTH S,

BIZFOF—F ) =74 77V —24124,T13 bp,
TIJBa—F1 Y VHBRIEME D F > 1,033-ATG
Met 6 h5F o T#ILa F> TAA-5,805 ¥ CTT,
1,590 D7 I /BAta—FashTwad, B F>Y
OF LI, m-RNA AR hB L %12 Ky —
LEEBTAHEY AGGAGGA (RBS) 2dh, &
HAZ EHICIIET R m-RNA R 2 5 —EHEHE
$TA570%— % —fE5 TTGTAA, TAAAAT (-35,
-10) b s, —F, COBEFEOEEOHABBERICO
WTIRIBEAEERG ATV AW, TOE—F —H§
Bos 6z LiiliciBm L AmKEES (IR) A¢
HFLEL(R1~IR5) RALCIDEEREB*T-oTw
AUREEARME I N, F/2, RIEIAFOTH
2 m-RNA OB+ BRESEDH Y- I 72— -
BHA 2 DR oH» -7 (Termination 1, 2), T D 2
SORFIIELLL I MIZEFNREFN4BEIFTOT
FHEATWEY, Y0 GC SRAENL LR, &
ERFHIIO-—HFHIHEL TV B2 L) 2R ORES
AP OREETE R h o7,

F=T ) =FL 7V —=Lla—-FaEhbET3
J BECH 2 035 DNA BRI O EIZRL7: (|
). FMOBTEMEIF D AFF=0 (M) %1
FBLELNEXDPS CRICUDPoTHFRILT I/ BRE
EOHBERL TV,
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5'C AARCTG?
TCCTAATGTT

GTGTGGTTCG TTTCGAACGT AAAGGACGOG ATAAGARACA
(IR 1)
CAAAATAAGT TTAABAAGCA CGCTTC)
TTTATACTGA CTTATCCTTA GTGAMTCAA ATCAGAGATT
ATGCGCTT

AATTCTGATA GTTCGTCTAG
TTGCGCTGTA CCAATAGGGA AATTTTCGOG GATTCAAAAT

T CAATCCTTTA

CCGTCAACGC GGAACTCATA
CCTCTTCGCT AAGGTTGAAG
AGTTTCTGTT TACCCAATCG

TGGCTCTCAG TTTTCACCCC
(1R 2)
CAACCGGITG_CTAAGAGTTA (3001
TGTATTTAAT GUGTAAACAG
CTATTITTAG

T GCTTT
TTTTCTCCGA CCCCCTAACG CCAATCTCTA TGACCTAACT
(IR 1)
CCASTAAMT TGACTGICCT AACTTCGTGT CGCCATGAAA
CCTTCOCCAA ACCGTTTATT CTTGCATCCG CACAACTAAC
GATGCTCTAL TIGAAMATGA AAGACTCAGG CAGCTAGGTC

"A_ATCACTGATA_AACTAGCTGC
AACCTTTGGT TTTCATTGAA CCTAAAATAT GACAAAGTAT
TT T ‘TGACACCAGT

-3

CCARGCCCTT
CTCTOGCTAA CTCAGITACG

CGOCTTTGGA TTTAACAACC 600}
. IR &)

GCCATGGOGT TITCAAMACC

AGTCACCCTA GUGATTACCG.

GTTAGAACT CTAAMAAATG
TACAGAAGTC TAAGGGACTA
TTAAMAGTGA AATCCAGAAG (900)

-10
GARAGGTTTA ATAAAATGTT AATAACTAGA AATAAATIGT AAATTGTGGL AAAATAAGCT

GACGATTAGA GTAGTCTTAA CTACTAAAAA GTTAACGATC
E K N VR F K MH
G

HBS
GTTATTTITT TCAAATTAGG
K V K K R W 18

AGGACTCCGT 7¢,

VTLSE VAS ATH
GTAACCCTCT CTGTCGCATC TOCCACCATG TIGGCATCAG
S ADT DTA S DD

CAGACACTGE
TTNN QAT DQT §
ACTACTAACA ATCAAGCCAC TGACCAGACT TCTATTGCAG
D A A T DQ

D T A AQT T
ACAGCTAGCA cAcAcAmcc AGCTCAAACA ACCACAAATG

P TE N Q G F T D E B L
COCACTGAAA AEACAACCA AGGTTTTACA GATGAGATGT
AT AE F P S DL AK
GCTACTGCTG M’t"CAT‘.C ATTTCCATCA GACTTGGCTA
v 9 G X Y Y 9 Q DG NV
GTTGACGGTA Ao\TAT'h\l“Th CTACGACCAA CATCGCAATG

vV 6D Kt Y YF D ETG A
AGCGTTGGTG A"AMZM‘!TA TTACTTTGAT GAAACTGGIG
VvV D A D S O N A

S AV
GTTGATGICG A(AMNCAG TTCAGCTGTA AGTCAAAATG
A
AACCETGECT M‘AOCALV:'N‘ AGCTGAAAAT TTTGAACCCG
R P K s 1
GACTCTTGGT ATCGTCCAAA ATCAATCCTG AAAGACGGAM
R P L L M A

b
AMAGATGACT TCCGCCOGCT TCTCATGGCT TGGTGGCCAG
v T

L G A 16
CCCTTGGTGC 'A"I'(:A(‘TAG(,‘T

v T o
CCOTGGTAAC 'rmaccwtﬂom
T AT E
CAACAGCTAC ATCACAACAG
E

QT QG T
CAGAGCARAC TCAAGGAACA
N E X W

¥ Q 15
TGTTAAGCAG1150¢)
XK XK N F AV 176
ﬂncmu CTTTOLCTGTC

T s K
c:ﬂcuma CACTAGCARG

A AN
cMcum\'r TGCAGCTAAT
DR Y L T A 23
TTGATAACTA CCTGACAGCT
T W

196

216

E 5 G 256
ARACTTGGAC AGAATUTOGC (1800)
X RrR K 276

T E T
ATACCGAAAC CAAACGCAAC

Y VN Y XNBL v G 1 DK YT A ET S 296
TATGTTAACT Acamm GGTTGTTGGT T

Q A DL AMEL V¥ QAR I E QK 1 T 36
CAGGCTGACC mcmmc AGCTGAACTG GTTCAAGCCC GTATOGAACA ARAGATTACA
TE QN L R E I S A F VK T QP 16
ACTGAACAAA A‘rmr:AAAm GTTGCGTCAA GCTATCTCAG CTTTTGTTAA AACTCAACCA
OWNG ES E KPY DODHL QNG

CAATGGAATG GTGAAAGUGA AAAGCCATAC GATGACCACT

T QS H
Acccu\w\.&

R F 7T
'vm-'cu A
mccmmn

H oY L F
GCATTACCTG L ltMCK“l“"G
1 ro¥

A D A% > s

‘GCGGATGCTA ACTITGACTC 'KATC\‘G"CT? GA‘X\X‘GG‘I‘AG

L Q I 8 5 DX

CTGCAAATCT CTAGTGATTA CLT”I\AG(:CA GCT’"ACWTA

AN NN V51 E A

GCTAATAACC Amrn"rm rc‘rAcAA(.CA ‘IOGAQCGAM

D DG L N M D N KF
M‘AMLILM GAACATGGAC ARCAAGTTCC

L4 L N 19
TTGGCTAAAC CA'ﬂObMAA M‘("‘IC"CGC ‘l'l'GM‘l‘CCCC
v P S

GAOCGWAM? 1COA1*‘M CC "CAGCTTOM A(.‘IB’ITCCM
H D S VoD t tk R
CATGATM:‘N‘ M{:l't("\(..CA “AnATrL‘GT (‘A’K’AT"I\T‘H\
s F G Q

'.cA'n'mcl‘r A'rn' m,\u (LAM McAA A’l'rc.\’l’(.‘AAG
DL K K T D Yo
CATCTCAAGA AGATTC "AA

L L TN K GS

CTTCTCACAA ACAAGHGATU GTCTACTATG
Q Y M A n Y D A I

GGCCARTACA TGGCTAATAA C TACGAIGCTA

R M K 5 G H N

CGTATGAAGT ACCTTTCASG ATGCAARATT

I LTS VRY AL X Q

ATCTTGACTT m’rcm”’xl\ GCCCTTAARC
TTR T M G K Q
ACAACTCGTA u,'m ATGCGAAACC
G kK vV V A H AN

A
CGAAAGGTTG TM:L‘CI “I (‘N\

GCCCACGCTA
K v 8 T AT
ATGGTATCAA CTAWA(‘C(‘. TATGCTACAG

GGTCTGGTTA AGCGCACM,A

P oV
GOGGTIGCTA ACCCTCAGS L TTCTGSTITC CTTCAAGTCY
DT RV A A S

D D Q s DT
GATGACCAAG ATATTCGTGT AGCAGCTAGC GATACAGCAA
H QDA A M D S R VY ¥ FE
CATCAAGATG c-rfm‘AmrA CTCTCGCGTC ATGTTTGAAG
F AT K ¥ TN v I oA
TTTGOGACAA M(:AMAMA cn‘mc»‘" zrr'rc'rmﬂc
v S W 4 ¥

[ Q
GTTTCATOOS GMT'C»L“\".\ (TT‘CMA’!C (;('TCC‘T(‘AG?
Q F . b § V A F
CAGTTCCTIG ACTCTGTCAT 'CMM’OC‘ TATGCCTTTA
H S KA N XY G T A
ATGTCTAAAG CMACALG‘A TGGTACACCC GACCAATTGS
G W Vv P D

-

M A D
CATGCTAAAG cc(*\.Aw TATGGCAGAC TGGGTTCCAG
XK Q EV Vv T TR T DEKF G
ARACAAGAAS 'lﬁGNAc‘m' TACTCGGACA GATAAGTTTG
1N v T K S

Q L3 T
CAAATTAATC ALAG‘I\.MA CGTAACAGAT ACAAAGAGCT

n
ATGCTGATCC TM.‘-L Ao\(hCT o ] 00’
F

AL K 356
TCCAAAATGG TGUCCTCAAG 21001

Y R L
AC‘ANG‘K""‘

CC"A"M'GC

D P
ACGATACCCC ""IAH XLLNI
L 5 M L W
GTTTGLCTAT GCITTGGTCT

I H N S v 836
TCATCCACAA CAGTCTCGTT
Y S5 F

S A 596
GTTACAGCTT TGCTCGIGCT (2700)
A E I NP N 676
AGGCTGAGAT TAATC(.\AM
F K I i 596

CTTTCAAGAT ”'{‘A"MC(;AA
L 616

LS
TGCLGCTTTC

TTAC, ACC @5

CACC
L oK A 656
CC‘MN:GG ‘]0«00

676

AARGOGATAA GCGTGATGOG

PN F LB
ARCCCAACTT TAGUTTGGAT

0 E ¥ ® A L 736
ACCAAGAATA LC O ':'l

A D A

T9h

L N D
TCTTGAACGA CGATC’TCAM:

vV BV G 796
GGOGTACCAGT GucA'_.LAm.A

T G K S 1 16
GTACCGATGG AAAATCACTC

7 s 436

GTTTCTCTAA UTTCCAATCT

N BV D K F 856
CTAACAATGT mArMA‘r"n 3600)

v 5 « a6
ATGTCTCATT iA"l(.J\(‘mﬂ
D R Y LG
CCGACCCTTA "CA(TTOGG('

X Al L

TTAAGGCTAT CAAGH

’5

ACTAAATGTA CACTTTCCCT

A G 5 13

GCAAACCAAT CGCAGGAAGT 19001

G D D 976
CTGGTGATGA CTATCAAGLA

&1

KoY nE L K E K ¥ L
ARAT TGACGAATTA ANCOAAAAAT '(‘tkl.MCT
K Q@ 1§ 3 A

ARACRARTCT ATAL"I"va GGCCATTGAT CCATUTGITA 'AT"‘AAALA
K Y F R R G A D Y ¥
AAGTACTTTA AI\"(‘AA{’I'\I\ i CEERETRCCH A"M':Vtmm
v.S K K roLF P s
GTCAGCAACA AGT. :< M CATACACTCT TUTTACCAAG
G oK vV DG ¥ G Y
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a
8
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3
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ACTCATCGTA AL/;I‘TC(;LTA
vV T VX G
GTAACAoT'XA ACCG"AAGN‘
® ¢ K 0
AATCCTAAGG uTcAAMm T
G5 G
TIGGCAGTGS

Q L vV i
CM”‘lwmk
¥ G X L1
N‘Tﬁ(ﬂ'r\)\l\’o PCTICACAL
o ¢
AA"C\';TAT“L‘ AACCTAAAGG
E N G S M
TGARAATT CAGITAGCAT
FGu DG A
"A(.‘K’N’JG’T'A ATGATGGCGC

CARKTCATIA
Yy T oo
NTTTATACAS
u

TCAAGLTAN:
%G ow
TAATGUAART

&
AGGT N\A(ZM‘ ",\( "Gr: xm
N

koA

uu\A'.LAAAL‘ I“"\»\GGGI(‘A
Douow

u‘r"t rAL M T GTIGACATGTS.
Y L 6 K DG A

U\M lm,rn TACCTTHITA ,\M;Au,(;n,\
Y OF X A c Q

TACTICANGG ll"’;\(“f‘ m\

A
T ACT uA( o] A.\

COIAIGTTAT

D A

TCAASGATGT

G W Y

AGCATAACTE SCGGTTOOTA
0 5 ¢ K A G £ Q
JCAATCTOGT AAAGICTTGA CTGSGGAACA
E LG u 0oV [
CLAMGATOGA CATCAAGTCA AAGGACAACT
BA NS G D A F
ARTTCAGGUG ACCAAGCCTT

ﬂl\*wu‘(u\
r $ N DG

T AO
w»:m: ¢ GOTAATGATG GCACTGCICA

K D G S Vv L R F Y S
GUTTTTATAG

CAAGHACGGC TUAGITCITC
Y S N A QG
CTGGIACTEA AAm‘CCCAM:

)
“CTGCAAACA ’: TTGGTAG

G K 1
‘M»\A(;L‘»\ST:\ ACCGTAAGAT
IT o8 AR A

Q W X
CARTGGAANT
Y O OR G W N

GATTACCAAC TCGITTACGG

s5top
ACCTATCTAC COTIGCTGOA ACTAATALTT

{Termination 1}
pres

v
G CRATSTTCAA

AACGTGTTTA UT)

3

L lc\CCAN:

s
cmccAccAA
1 10%6
‘Mx‘"‘ TACTC (42001
N s 10
't.‘f.{:' CAAG

THACTOB 1450D)
o 1176

Q TV
TCARMCGTT
¥ T 1256
CTTCGTAACT (4800
T DT 1216
u)\c"'sanm

1294

A(;."T(.T‘ it
v

M6

1338

c.cnmnnlx

K 5 356
CAMCAAGTCT (54061
T 4 G

R Y F 155
ACGCTACTTC (57001
Q Y 1576

TCANTATTAT
590
GAGAITTITA

TCAAT AC,

<T CITTTTTGGT

AAGTCCATTT TTCTTAGA
\TTTGACTT AGTTACCATA

TGATTGCCAA TCGTGATCCT
TCTCCTCGCT

TCAAAATAGT AGGTTTCTCC
TTGACGTAAT ACCAATTGCC
CTATTGCCAT CATAGAAGTA
ATTTCTGTTC CCCCTCGETC
TGAGCAGTGT TTCCATTTTC
AGGTCGGTAG CTATTICTCC
AGAGCTGTGT TTTTTGCCTG
ATGGTTTGCC AACCTTTAAC
GTATTAGCAG CAAAGCGATT
TCTTTGTCGA TTTTAGCAGT
ACCTTTTGAC

TACCAATCGT TTTTCCCAGT

(Termination 2}
GACC T
AACTCTAGTA GCGATACCAT TAGCGTCAAT
TGTOTCCTTG GCTAAGTCAC CACTATCCTT
CTTAACCAGG CGTCCCTTGG CTTGTACAGA
ATTGATCGTT TGGGTTCCCT GAACGGAGGT

ATACTGGTCA GCGACAAAGC TATTGGTTAA AR’

TTTGTAAGGT CCAGAAGGAG CCGCATAATA
GAAGGCE TAATGCTTGC

ATCATTGTAG TACCAATCTC CCGCCTTGCT

ATTGTCTTTA AAATAATTAG TTTGGAGCTC

TTAGCGCTTT

GACGTAGGTT (60001

"CTCCG
ACTTCCCTIG6300)
CACGCGGCCG
TTGGGAGAAA
ATCAGTATTA

AGCTTITCOG TCCTGACCAA AATAGAACCA
GGTCCACATA TCTCCAGTAT CAGCATCGAA
AGUTCCCTTA ACTTGETGAC CAGTTGTCTG
TIGCAGCCCC TTGGCTAAGT TACCATCTTC
TGTTAAGAAG CCAACTTOAA CCTTOGCATC

T
GTTACCATCC (66001
GTAGTAGGTG
ATCAAAGTAA
TTGCCTGTAG
TTCTGCAG) * (6838)
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GHOBFHENKBPOOT I/ BREOY, 14
FEMAOFIZ S Kild 50 DNA BEKERT ¥

HARKHEEF (IR),

V) HY—a#E&HR (RBS), 7

UE— ¥ —FR (-35, -10) L LPMHERE &N, #ika

F> (TAA) OTF#iizid m-RNA 85

FH OB

(Termination 1, 2) BB &, - F&3h3 73
J BEIZ1590fE, N K> HN387 3 /EBIX L Y

75 EF,

R LD ALRS (B2 BH),

/- CRD5007 3 / BERFN TSR L
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0. ¥EEFEKBESHERBEDT I /RES

TI/B1I0E»S %22 0BEDTFRIL
176,049 L3t &N/, FEBRIZIE S, sobrinus HiKEi
FIELETIBEOFTTFRIEHETFISDTHL, Zh
WENEKDAFA= (M) 2E5LBHEOT I/ BAY
FrELVEFIEZ-THEY, ThHWYBHhhiBos
FR# 172,000 DEEEN WA S IcEE SR T
{BDPHTHAE",

TCOBRE, varzu—-RAREFILT Ay
O—ADINI—ARERBFERAIHEEL VA >
PERTARCRMMT L, BELI 20— D¢
RELTY270—A0Y N3 — ARG BROIEBEE
LEETHMUNBESRTYEY, 1073 /8
E2% T 442-DSIRVDAVD-450 ® R 7 F FDh R D
D(T7ANRT X ) HEDRMUTHS, DL
e na—2AR%EE, UTICERRD L) @ ELHE
EE Do/ CERFRCERBL, COHUTTRLAIZR
TKABINIA-ABRELB\RL TR -, 2B, —
BIZI2—y A RAMPRFOS NV A VUL, a-1, 3,
a-1,6, a-1, 3, 6FBEEEELELTVENY, B
BRNFLIDRY T —-DHEAWNERTETHT7 I /B
RHIZOWTIREGDE I AL @D o TR,

8T, ZO7 I/ HENEERELIDTAHALE, C
K3IFGD 1 OFRBYBELEFIMRONS, £2°T
T7TI/EELE,S CHBND1,590FETHHEDE
LEFIZEFILTAZE, RI2/1RANVAIIRTES
1292 (G1~G9) DOBRAMZI L »EBLELT
FERNEZRFEL TCWAIENHS o7, BT

A

4e sesgeeg eog e g . . e .

C1 1091 GNLYYFGKDGYMVTGAQTINGANYFPLENGTAL 1Y Y -ANDGKNR oF 1152
. s se g ses goe o . .

G2 1153 GNDWRYF|
s eee ge

G3 1218 GHWYYL
goe o ge

.
THTFIADKT 1217
.

.
eegeee
TGAQT
. geve

TEDKA 1282
.

G4 1283 GNWFYL TVKAAD 1347
2 v .

1: 3
elndagnde
B EE R

,
-
18814,
;
-Bagogd

. L] .
G5 1348 GKT-Y PSVVKGQ: RFYNLKGQLVTG= = === -~ SGWYETAN 1397
H e g se gs eee Coeg se ege sssacesy e
G6 1398 HOWVYI-OSGKAL INGQHL! TRTUCKVRY TVN 1460
o e ge e It P
G7 1461 GKTYYR XGQ- IFKD-GSVLRF VIG--=e-= 1509
§ae o Tegees o H 8% oo o ceq v
G8 1510 GOWLY TCLOTVCSQRVYF 1 oW 1572
o se g vp ’
G9 1573 GQYYYFGRDGAA--=<==<==s=scassssnnercasesnannncanen 1YROWN 1590
Gececagusy sscgeses go cvessep seep sue sge sascccey e an
G cons  GEMYYFGKDGXAVTGAQT v 165)

Bror B piin 13gg t
FKDGS-VLRF 1509

G9 1573 GQYYYFGNDGAA---==-=-==msarcmronancancnss RGN 1590

B2 JUso#8E LB LIRS (G repeat)
(A) FERBEZRSHBEED C X (1091-11590) A 61
A28 0:ELEMERLZ. Geonsida vt 4 ARHT65
DHHATT I/ EEEFE L, (B)GS, GT,GINT I /&
R E gL,

®/1 GUE—-tDFREOT—

Repeat Homology
unit (%)

Gl 62¥ 57 (21)®
G2 65 53 (25)
G3 65 77 (36)
G4 65 81 (38)
G5 50 32 (15)
G6 63 68 (32)
G7T 49 28 (13)
G8 63 64 (30)
G9 18 17 ( 8)

a) RIELBEEBRLTVE7 I/ BRER,

b) ANz 3> ARH (B2A, Geons) 7
I/EAREEALT I/ BRELR-oTVEb 0N
FRLZ, vV —RAHICLAT I /B 4
) T BHEBRTRLI

BOG consiEGl ~GID9I-nEFIZHEIZIL T
vl ARINERDLODTHB, I AR
FlorhTHREEN-T7TI/B WH)OHBEZ2D
BRESFLODICT—2 %2 LTHEH, TOMHRE
57%(G 1), 53%(G2), 71%(G3), 81%(G4),
32%(G5), 68%(G6), 28%(GT), 64%(G8),
17%(G9) T, G5, GT7, GIsIEmHEH%%
AL (1), S6IBMHREIEDEVGS, GT,
GIRELHBLTASBE, G5L GTIE58%NDKE
oy—%, $-GoRISMADT I/ BRENDI) B15
BAGTERAULERYERL (H2B), T03&FH—
DO TIN—TEHEHELTWEEEILN, Th
L&D ELERTIOHEMEIIEBEEFTOELEELXE D
RACEELMRELGR-TWVEY, ZOFRIT T -BEE
DREPTINVH VEEEEFoTWAEHELTHE
E—G&%S.lslo

V. 73 /BEWE
BZEROBAHELTVWA 7 I /BREoSEERE
#F2IR LA, 2EEBELTIRTS=V(A), TR
NIXBD), 7V (G)DHEHIFHL, ZD3
DOTH%ULELEDTHWE, 70 (P), xF4=
M), P)TF77(W), ERXRFF(H) OF
RIZVHECAFBERHLTLDTNIZ65 %I L 2%
Lladol, Y AHC)REEIEIFN T D07
77 3 /BRI eAriZz3 ST LTERER
D|BEFRLE, NKFURTIETI=(A), 7TAN
S¥ D), ALF=2(T), ¥ ¥ E(D),
1) (S) DERMKEL, TH5OTIHTESHH
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F¥2 TI/BMER

Amino Count (Mol%)
acid 1-1580 1-545% 546-1080° 1091-1580¢
A 145(9.1) .  63(11.6)  48(8.8)  34( 6.8)
D 139(8.7) 56(10.3) 46(8.4) 37( 7.4)
G 136(8.6) 20( 3.7) 45(8.3) 71(14.2)
T 118(7.4) 48( 8.8) 35(6.4) 35( 17.0)
K 118(7.4) 34( 6.2) 43(7.9) 41( 8.2)
v 114(7.2) 33( 6.1) 42(1.71) 39( 7.8)
N 109(6.9) 47( 8.6) 28(5.1) 34( 6.8)
S 109(6.9) 46( 8.4) 44(8.1) 19( 3.8)
Y 96(6.0) 22( 4.0) 33(6.1) 41( 8.2)
L 91(5.7) 38( 7.0) 33(6.1) 20( 4.0)
Q 87(5.5) 26( 4.8) 28(5.1) 33( 6.6)
F 64(4.0) 15( 2.8) 23(4.2) 26( 5.2)
E 60(3.8)  26( 4.8)  21(3.9)  13( 2.6)
I 57(3.6) 14( 2.6) 25(4.6) 18( 3.6)
R 45(2.8) 16( 2.9) 14(2.6) 15( 3.0)
P 30(1.9) 14( 2.6) 14(2.6) 2( 0.4)
M 28(1.8) 10( 1.8) 13(2.4) 5( 1.0)
w 25(1.6) 11( 2.0) 4(0.7) 10( 2.0)
H 19(1.2) 6( 1.1) 6(1.1) 7( 1.4)
C 0(0.0) 0( 0.0) 0(0.0) 0( 0.0)

F=T )= FA T I —AIZI- FENBEET I /B
BREOCEME, a) 7 I/ BEFI&F (1-1,590), b) NK3F
? 1 (1-545), c) *9L(546-1,090), d) C K34 1(1,091-
1,590) & THMRL 7o FBRAREBIINT 584 2150
‘:%'C;ﬁ L7

VA8% R G, ML DX CKFBOT Y L ¥
(G)BRENZEETHE, 27NV OXFULE
(52%) »Z 0 CEBHIFEL, Lird oM
TIVEDI42%% G, TG TEICLEOHE
T UBHEbRAEV)I T ERR LTS, 7Y
SURBTIREWA, AL EFFasr (Y)icown
THE2 5. NEFBRIZAZWFOL Iy HEDGC
KEBIZE L BDONRT VB, RI2WRLAMEDELEE
EOBEFICLEFNIFBEbRTEY, LeDG) -
PeRBCFOS ETY) S ERLELAEYGY
E— b MEHRELTWB AL VD, — R
BiX7 3 VBRBREOE L Vo o ih 6k, ECICH
VOB RO S b olz, T OFEBILI O FIE
B Lo RBkOBEE L DRET Y — A —HEHE
FTHH?, BELLEVIEREVZ S,

PED XS5, SHMAMBEFECIE N KHEE C XK
BRETT7 I/ BREOFHEICHFY MR O, —

123 ]4 ?6 (s
7
7
A A |
Signal Glucose-residue G repeat
peplide binding site Glucan binding site

3 KBS AS REITR

SOBHBIBIILT IV BBEOKHFIMN, BEL
LTOREDT L6, TBERAZHESLTVSE
BEFOHLE VLRI OATEALEREY D o TW
ZONREDSHBELIATHEH, BELILIZED
ECAPRICHAT A ENTELRVWTWVS,

V. JEKBESHEERBERE
TI/EEENE D EICBEEOLBBRERS IR L,
HYRICHERLL TV 5 S, sobrinus DB THTFREH
176,000 DEH A IBR S NBEHIL, Y7 wnT
F- ¥ (Signal peptide) %1332 T172,000nEHE
Lo THIBIHC AW ENRTL B, ZTIZERADEY
ELTENLAEY 2 70— AR o TETHERICHA
bE, BER 20RO NI-REG5E TV —
AV A A AL (Glucose-residue binding site) (2
IR LERLPIZCROGHED ELEF (G repeat)
BIcEBSE5, T TNV I—RITKk4 LR < —
PN THFEREDH L IEKBE T VA VB LR
T, Ihs—HOUGIIED THRMMIZBIY,
DL EICEELLT S b= ASFIXHARICED
AEFRT, ABEEOFECL S,

VI. 8HH)IC
COLICHIERD I 2 — 7 v ZUHERE 3 RS
IZEATEY, LEADIFLALHICTLRBELTWS
BTHb, LrLehs, —HEEORWEZAICIE
ZOBIIERL TV RWVODTHENE, ZOEICEs
THERI ENIEMOFHIBOCHETH D, T
NRELWT Iy v 7ICREB, L LEOPRIZE
BARANEN, BTk TSy v IHTEL
WALWE, BELHSLINLD AL LD DODIES)
HIBEGDELEIAROho Ty, YV v EREER
DOBIZETFOBD, FEIZFIVI) ARIZE > TR
SHIEDMFED—WN e 2 SHEFICL o TR REL
LiZBWEUTHA),

Bi%i, BIETRITOBIEEIT) IIH1 > TR
(#06672062) ZHDIIHR /- & xFHich h Hi7:
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ETHots, 2, 2{SADANIBALLRC LR

BATHVAIEICRISBOERELH ) F2A
B, SOBEDBRIZTFIZAERDNA F—5/8502
IZBHZLTHS (BHFSIED63570),
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1)

2)

3)

1)

5)

6)

7)

8)
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Application of Structural Mechanics to Dentistry

Naoyuki Shinohara

First Department of Prosthetic Dentistry,
Kagoshima University Dental School

Abstract

The idea and analytical method in structural mechanics have been applied to the
prosthetic dentistry and are confirmed to be effective for the design and failure analysis
of dental restorations. A tooth and its limbic structure are made of pulp being treated
as cavity in a sense of structure mechanics, periodontal tissue with the small Young’s
modulus E of 1-10MPa and Poisson’s ratio » of 0.45, dentin, cement and alveolar bone
of E=14-15GPa and v =0.2-0.3, and enamel of E=40-60GPa and » =0.3. Dental resto-
rations complicate the structural configuration severely. For example, in the crown
restoration a metal crown being made by Au-Cu alloy of E=80-100GPa and + =0.33 or
an all ceramic crown being made by ceramics of E=100-130GPa and » =0.2 is set with
dental cement of E= 9-20GPa and v =0.35 or resin cement of E=4GPa and v =0.3,
after abutment teeth are prepared. Therefore, the finite element method (FEM), that
is, a versatile numerical one even for the analysis of complicated structures being made
up of different materials is appropriate for the stress, deformation and fracture analy-
ses of a tooth and its limbic structure.

In this paper, the author presents some of the results of his study using FEM. A
newly developed mechanical model to handle the three-dimensional teeth and limbic
structures is mentioned first and the design parameters of fixed restorations using the
model are discussed in Section II and M. A crack growth analysis along the adhesive
layer of resin-bonded bridge based upon the energy release rate (G) concept is described
in Section IV. The effect of the cementing materials on the strength of an all ceramic
crown is presented in Section V.

Key words
structural mechanics, finite element method, dental restoration, durability, adhe-
sive problem.
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