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Abstract -

The purpose of this study was to evaluate

the effect of a low power laser on wound

healing of gingiva surrounding inserted

implants. Two titanium alloy implants (6Al
—4V) were inserted into each side of
mandibular edentulous area at 1 cm intervals.
On one side of mandible, the mesial, distal,
buccal and lingual parts of gingiva surrounding
the implants were irradiated with the 1aser
for 5 minutes once a day for a week. .
Three, 4, 5, 7, 14 days after insertion of
implant, the scar of gingiva was excised and
the content of collagen, RNA, DNA and
proa1( 1) collagen mRNA was determined.
After insertion of implant, the collagen
content of scar increased and reached a
maximal value after 5 days and then returned
to the Origiﬂal level on day 14. The rate of
increase and decrease was promoted by laser—
treatment. L

The irradiation prOmOted the rate of increase
and decrease in RNA content as in the case

of collagen content,but no significant effect

was observed on the DNA content. The

abundance of collagen mRNA in the laser—
untreated scar increased with increasing
time after implantation until day 7 while
‘that in the laser—treated group increased
with accelerated rates until day 5 and the
maximal level was approximately the same
as that of day 7. These results suggested
that low power laser irradition exerts beneficial
effect on wound healing of dog gingiva by

promoting the turnover rate of collagen.
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Model DSL-100{(J. MORITA CO.LTD)
Transmitter Ga-Al-As

Output 30/60mf
Radiation | 1,5,10, 20Hz and Continuous wave
Wavelength 810nm

BWTEH30mMW, 60mWDY) Y Fx % bD, Ak
AV =7 2 A 2V IR IBHER & I B
5o B AL v F1EF v K= vEITHY, 0.5,
1. 2. 3 ORHEREENSTTRETH S0

3. £ F7F

1V 7 7V MR E UCEmbHEA i L7z 5 »
=7 LH4% (6A1—4V) MM ¢4.1mm, K &1
2mmZ {1 L7z,

4. 477> bOEIL

R R A pe R & LR 4 % v
(7 25 —=n®) 0.5~1.5ml DFFEANESE v
v &— (R V7 2—1%) 0.5ml/kg D
FIRPITESHC & 5 2Lk Fic, FHAE 3. 554
BIFIBE ROV 1 A s Uiz, k4
i RRIC Rl & AR S c ety k% i Ly
R = AEEERRN LT,

4 V75 v bORENICIE. HZICRG S 5%
&/ NRICT B 72 DI Kk, 5 2 BHEIChz % 0

A FEEZZT. 2V b I~y FOBXEHHIL
BRbA VT 5V bOWRIZ{To T2 WoE 2 v b
7 % WA RHEUKIEK MIZHME D R—12 X0k
B IEARA g Uy —lioBlg A —Z AT o
V77V MNEEE 2 KL D 1 em BlRETI
B U ol 2 KRl 4 KOWNL AT 5720 M
AWM G ORGEE PEd B 72 DXl & O
2mm &75% KO ICHEEAITO, ik iR
ICCRBZIT 272,

5. L—H—HB5

L——BAHE, KL © 7 e — 7 g T
FRAEA 30mm & Uy AT SRS s feiic 7e %
E51cA V75 v MR KD E IOl #5
M 4 HFNCE 5 BTl FlcA v T 5V b
FPRAERIZ L —F — BB LS L oI v
7V MRD— % BRI & TiTH 72, O
Fa IO ZICHTER & 0 5 H 1 a7 HIBTT
Wy BHilE 2 v ba—vk Uiz,

6. BEPIEREX

it 3y 4y 54 7\ MAHICA v 75 v MEDH
2 mm ECH A DI T > 720

7. ekOFTO0YCDEE

PRI U7z iRt F e e L7280 £ 2GRl
W)U, F2Ez U, izt U7ciRHE —80Ciz T
&f7F Ly Edwards HD HEEPICH#ELCCe K F v
7 a ) VOERE{T>1Z. bbb, AFHC 6 N
il 5 10me 2472 0 1 ml Jsin UCTEAT L.
TAGE TR T 110°C . 248 AR 43 it U 7=
bDEBHE L. 60CTHiEAE WG| Lz, 2DES
I LTI b ik U vzt (pH6.5) 7%
WL TS, MIERE (%92 pgHyp/ml)
K& L Ce Nrfy 7 a ) VERDIDORE
Ellzo ThHEDEKO.75mliIck KrF v T 0
)V EHERHE0.75ml, 0.05M 7 1 5 3 v T iA3K0.
75ml % Iz CEMLTC200 BIG S, 7T e
N R 4K0. 75ml Z iz T 60°C 1545 1M
BRO I DR 2 TV C550nm 1Z
THAEREZIT -7,

8. RNA, DNADFE=E
1) RNA, DNA®HhH
RNA, DNA®DHhHIE, Schmit & Thann-
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hauser =PI L TIT o772 T72bH. FRI

L7zilkt (#920mg) % kEYF A1 XL, B35
N7ZREYVF— F6mlIckG L7260% PCA
(Perchloric acid) ##KEBEE 5 X%ic/s5 L5
i Uy 5 4o EK& O#5000r.p.m. , 1045 [HE
DELZITON EEZIE T, Bon/inEic 1
N KOH 0.5ml Z¥%sin L37°CC20EE A v/ &+ =
N— b Llzo ZOHBS5HHEKE L, 1/588D
6 N HCl 27 UEfEIT0, & blcZso
10% P CAZMMZ155REKEG Lz, KD
5000r.p.m. , 1053 M DEOLE TV B bz L
By HES%PCA 0.6ml 2Nz RARDE
LEiTWE LN EEEEZRNAGHEH & Lz,
EHIC, TORELMCEVELNIZIIRIC S %
PCA 1.0ml Z%ML7zH DE 0T T1555[H]
4V F 2k L, K&GHE5000r.p.m., 10455
DFELEITV, Bbhz FEEHEES X PCA
ZMZEREDORERLEZITWE DN EIF L%
DNAZFEE Uiz, -

2) RNADODTEE

RNADOESICIT ANy 7 — VRGP % Wy
2o bbby B0 75mlic LAy s —
WikFE (orcinol 1g, FeCl,» 6H;O 0.5g,
“conc HCI 100ml) 0.75ml Zinz.\ BhEEKIG
G20 RINE LUy AR, S RERTE A
T660nm IC THRIEEZRUE Lizo M. EEEEW
& UT Yeast RNA Z H\/z,

3) DNADEE '

DN A DEEICHE Burton D HE % Bz,
Thbb, U7 =7 3 VI (redistilled
acetic acid 100ml, conc H,SO, 1.5ml, di-
phenylamine 1.5g) 20ml iZ16mg/ml O

acetoaldehyde #0.1ml iz 72 %% 1 ml IZ54
£10.5ml ZEA L 25C, 18K v ¥ 2 <
b OB, SrIEERT R AW T600nm 1T TR
B ARIE Ulzo TR BERERICII TV Wi DN
Az Wiz, |

TiaRypasE 21% 25 19914

D (4M guanidinium thiocyanate, 25mM
sodium citrate, pH7.0, 0.5% sarcosyl,
0.7% 5 —meré_aptOethanoD UL, BY
v (Brinkmann £1) ZHEWTKREY FA
RXUTe TDOREY R — M 2ml Tris fIF0
phenol, 0.2ml 2M sodium acetate, pH4.0,
0.4ml chloroform/isoamyl alcohol(49:1) %
AN Ly HEOHEI55EPKkE Ly 10000xg, 4
C 205 TEDELEIT> 72, Bb iz BiFic 2
fEREOKE T X ) — &Nz, —20CT—&
wEE L. 10000xg, 4 CT305EDRELETT->
770 BBz o MZ0.4ml SET buffer(10mM
Tris + Cl, 1mM EDTA, 0.1%SDS)% iz

74&ﬁ%1~fmﬁb,%§®Tmﬁﬁu
phenol / chloroform / isoamyl alcohol (25:24:1)

CEINZ T < /A 2 [E T, EHIED

iz FFICEE O chloroform #jinz.. 4 CT
10000xg, 177 HEOELZAITV, BHHhz BiF
I21/1085 820 3M sodium acetate, pH5.2,
2REEDOKG TR ) —NEMz. —80C T304
EIRTE L 4 CT10000xg, 2053 D5 LA 4T
Wy BHRIZRNANLY » bE2T0% T & ) — L
TYeE L BB S EYEO FZARKITE Ly
260nm/280nm IZ TS DRITEZ 1T > 770 His
Poly A'RNA O¥5843 Oligo(dT) vz — =
H5 LEHANTIT 272, '

2) FARUKE]

BEIKENT, Maniatis® DILEICHE - T -
7o T80, FEETHELI/ZRNA 10p¢glz,

- FBARK4.5 1], 5xformaldehyde gel—running

buffer (0.02M MOPS, pH7.0, 8mM sodium
acetate, 1mM EDTA, pHS8.0) 2.0.1, form-
aldehyde 3.5 1, formamide 10.0 x1 20z 6
5CTISHHEORIEDH. KB L. 2 410D
loading buffer(50% glycerol,1lmM EDTA,
pH8.0, 0.25% bromophenol blue, 0.25%
xylene cyanol FF) % i1% . lxformaldehyde

gel —running buffer, 2.2M formaldehyde %

4te 1 9% Agarose gel IC CESEEIZIT>770
3) TRUKE)

FEANE A YT UVADRNAD k5 Y 2T+ —

9. /—Hr70v b
1) RNA®DHH -
RN ADOHHICIT AGPCERPA2HE LTT-
770 T 72bb. FEHLUZE0EHT 2 ml @ Solution
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i¥. 50mM NaOH/10mM NaCl T gel % 304>
AL D%, Trans Blot(Bio—Radfh) 2 A
TO0.5xTAE(40mM Tris, 20mM sodium
acetate, 1mM EDTA)IZ T Zata—Probe
blotting membranes (Bio—Rad#t) % FH\T{1 -
726

4) Ja—7

IV IRV FF RFDNAVe—7 ¢ LTk,

bbb ral(l)27—7 VIiICERENcDNA
OWEFEFRLF IO, WFLERCOMR ML )
mOVERD N T3 R EES14 — 823445 D A
VIR VFA PEARL (FEEICARZERD)
AW, ORI VA F RESNRLLFO®EY T
%%24)0 . .
5 —GCC CAT GGG ACC GGG GGG
ACC ACG TTC ACC—73
5 Ta—T70DIXYyvVIS |
Maniatis 5® DO ELEIZHELVY, oligonucleotide
(3pmol/ #1)1.0 21, 10xbacteriophage T4
polynucleotide kinase buffer(0.05M Tris+Cl,
pH7.6, 0.01M MgCl,, 5mM dithiothreitol,
0.1mM spermidine HCIl, 0.1mM EDTA, pH
8.002.0ul, Ly —*PJATP(sp. act. 5000Ci/
mmole; 10mCi/m1)5.0 1, H,O 151, Bac-
teriophageT4 polynucleotide kinase(10unit/
uD2.0ul ZEE L, TCTLHHES VF 2 X—
b U72o 4V F aX— D, AV H T AT
K0 7 o—TDOREHEEIT oI,
6) NATIVEAHE—T aV
INA T BA E— g Vik Angelini OB
YERME L TIT o7, T72b b,y 5xSSC(150mM
sodium chloride, 15mM sodium citrate),
20mM NaH.PO., pH7.0, 7%SDS, 10xDen-
hardt’ s(0.02% Bovine serum albumin,
0.02% Polyvinylpyrrolidone, 0.02% Ficoll),
100 £ g/ml denatured, fragmented salmon
sperm DNA,100 ##/ml Yeast RNA 2SR
WARIZ T CTORE 7T LN 7Y &4 E—v 5
-V ERITWVD, T0#%1x10%cpm/mlE A Lol T
2—7 %Mz~ S5 C T2 D/ NNA TV XA E—
v g V&{TW, 3xSSC, 10xDenhart’ s, 5%

SDS, 25mM NaH,PO,(ph7.5) % & i{s s+
12 CH55C T304 EIgeE % 2 BTV, & BIZIxS
SC/1%SDSD ¥ H1z T 55°C T304 g L
77, —T70CTAH—bbIOFTF7T7 4 —%4T>
776

o R

1. L—y—RByok koF 70l 8~D%

&

X2, 214 VTSV METHEOE NaFx
7)) veE (yg/mg wet weight) OB L% =
T, bheForral) vEld, 2V be— Vi
BT 3 HT20.2+0.47 g, itk 4 B T24.
A+2. 40 p g, N5 HT25.6+4.25ugl mEfE
Ly FOH%7 HT20.5+2.30 g, 14ATI16.
8+2.90 pg & B Uiz,

—J\ — Y —IBERRCBWCIITE 3 H T19.
3+1.67pg. Mitkd HT24.7+3. 32 ngb el
s MBS HT21.1+1.88pugk /b, itk
7 HCiX15.1+0.40 gk 2 v b a— AL ITH
BEOENL LRI (p <0.01) MHBI4HTDI6.6+

19,/ mg wet tissue

30F | ].

. . \.\
20t | /\\\I ------------------- _T
L

10

Laser treated
+=—+—+-=— Untreated

) I

0 3 4 5 7
B2 virexvy oy vyEoB{

1l4 day

F®2 vimrFoSn) vyadBil

Hydroxyproline ug/mg wet weight

gay| 3 4 5 7 14

Laser - 19. 38 24. 7 21.1 15. 1x| 16.6
[rradiation | X1.87 +3.32 +1.88 +0.40 +1.50

20. 2 24. 4 25. 6 20.bx| 16. 8
+0.47 +2.40 +4.25 +2.30 +2.90

Control

x P<0.01
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Laser treated
''''' — Untreated

Hg,/mg wet tissue

%

afn

Hg/mg wet tissue

19914

Laser treated

''''' — Untreated
3F
10f -
2+t /\
0.5
1t
0 3 4 5 7 14 day
0 3 4 5 7 14 day
K3 RNAROZI K4 DNA=mOZAL
*¥3 RNAREOZEL ¥4 DNAEBEOZL
RNA uvg/mg wet weight DNA rng/mg wet weight
day 3 4 5 74 14 day 3 4 5 & 14
Laser 1.688 1.92 2. 4% 210 1.652 Laser 0.58 0.70 0. 82 0.84 0.59
Irradiation +0.16 +0.16 +0.57 +0.47 +0.22 Irradiation +0.15 +0.13 +0.08 +0.02 +0.11
Control 1=%8 1.94 2.18 2. 20 187 Control 0.61 0.69 0.95 0.85 0.58
+0.29 +0.30 +0.56 +0.34 +0.04 +0.13 +0.02 +0.12 +0.02 +0.09
1.5pgDfELIZLAEEDY DiR\WEZR L,
2V br— A REEOBICR TS S B, 7 BE FeellliaF—FrandFEd

HCIEfEZ R Lizo
2. RNAE~NDEE

X3, E3LCHEDORNAE (rg/mg wet
weight) OBtz RT, RNARF2Y hr—
NFEICB W TN 3 HT1.73+0.29 pg, 4 HT
1.94+0.30 ¢ g, 5 HT2.13+0.56 g, 7 HT2.
20+0.34 pgk itk 7 HETLERAZR L, fitkl4
ATIX1.57+0.04 pg& FRE LT,

—F\ BERECIEMiE 3 HT1.68+0.16 1 g,
4 HT1.92+0.16 g, 5 HT2.47+0.57 gt
itk 5 H ClimfEZ R Ly L% 7 HT2.10+0.47
rgy 14HT1.5240.22 ¢ g & BHRARA L7z,

3. DNASE~NDZE

K4, FA4HEDODNARE (pg/mg wet
weight) OZ{t%/R"d, DNAEF2Y ha—
NEE BT ICERR L, 5 BTEhZEh
0.95+0.12¢g, 0.92+0.08pg FExEfEZ R L,
ZTOBINET B, 148 EERFHICEA Lz
4. 35—4mRNAE~NDE

K 5ICEBDNA Y 0 — 7% FWTOREAE 7
nal(I)as—4%Y mRNA DN, T ) & +£—
Ya VIRA—VEIRT, lane 11T 1 ngd poly

H—=P g VeV

NORTHERN BLOT HYBRIDIZATION

28s —

Lanel;
Lane2;

lug of polyA' RNA
5ug-of total RNA
Lane3; 10ug of total RNA
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unit /ug totalRNA 2Laser treated
Untreated
ol | ,
50 |
a0 U
. -
30} 4 %
20+ g% %
4/ /
' 20
B ’ ng .
;/-
0 3 4 5 7

. K6 7°1:a1(1):z7——?]“‘:/mRNA§:0)%§ﬂj

A'RNA, lane 28 X 0 lane 3l FhEh 5 ng
BLO10 g gDtotal RNA DA T ) BAE— 7
VIRR—=VTHbH, BT 71— T FFREIITHA.
8% L 1%5.8kb®d mRNA & /A 7 U X4 X LT
4o My 4.8kb?D mRNA IMBEATH o772,

X 6 12770 mRNA 0% % 7~3, mRNA
a2y b —ABEBWTHE T B TOEERE
FARS AR R 2 RERER 2 VT BEA Lz,

— 77 RTINS BETay be—nJgE

& FFEIC mRNA 2% 2 REFRANIC EH L. W
hoO RO TS 2V b2 — VRAC 1. 3~1.
SEEmVMEZ R Lo, s Hy 7 HTRIEE
FES & O _ EROKERA DI,

2 =

1. ARROEHICDONT |

TS BMBICE S ST OB ERIEED BHY
-G nonsteroidal anti—inflametry drug 7z & @
FEYFIRANZS N A TREFGZIELH &7
A AR ERTF OBIKICH AR DI TN 57,
LA Lo b OSEFIOFIIC IRz OB G1kE, #h
=L X DEIWERER AL NS,

_Ajj\ {&H:lljj l/“_"qumi)\ %ﬁjﬂ]ﬁ%u@\ ﬁ%ﬁ@\

 BHELIRIRER O BN CHERIGH S h CE TV,

Z O RITHEBOEE FAZ T LA EEHIRWIE
BAWERIC LA 3D TH Y MEA~DAEEHN

ADHNIENT b, L —F—RE BB B0

ERBROIER & DBIIIC LD & 0K IR
AR b1 DT C LA S R B, BRI L —
F —1C & B BB RICH LT Mester™

1T F DHARIERSNRE S LT 5 —7 VHAEDTHE,

ESRIEMEDTUE, M O, MmRDWE
%@ﬁﬂmé%mxéﬁéém%ﬁwﬁééﬁﬁ_
TWb, UL L. sHEBRIBESRIC DWW TERE
BN 2T o 72 b DODIT LA LiX B IR G 5
HWEEE L OCHEEFEITRIC KA DTHY ., F
7z in vivo BF 5 ELFHIFTRIZOWTR LA L
RENTRLITD, i O EARIERRBREIC
BiFS 27— vORBICTER L7z DiE7s0n,
N, BRIV —RROSTFIZB LT
BHETERIEHE,. ST ENERE: & OB D
BRI CTERTAL bR TnB DD, D%
i & 7 AEBIIRITITE AR bRV, A
V77 v MEIICRG A EGERO OTFEARRIC
fthod O ERGHB O BHERRR EFRTH S L b
TWAY, Thdz., 4V 7 7 v METICEES &l
EOBRICS 25 V—F—DEELBET5 L
e ENEL R ORIGERIEE. HA50iEO
N DOEBHEEAD L — 5 — DEKRIGH
(BB L —F— DRSS L O DR %

T APED D& LT DEELBRE,

Z TR TIHEHE IV —F — 2 ARG
WIC b2 2 W BERARDID, A VT 5 Y MEL
%@/r V75 v NEBEREIC L — 5 —BEE T,

DER 25— v ORPEFRLICHRE L, B
fﬂL%:ﬁ'D 770
2. L—H—BHICDOWT

AEFFE TR, H60mW, #&ES810nm. Efed
DEMETAELE L — 5 — % Uiz, RERBAIIC
DNTIRA L — ¥ =237 1 — 7 e H30mmad
METORFEOBEN 5 mmiIc’t b defocus
type TH 5 T &0 LMD b OFEHEA 30mm

&%L\4/77/Fﬁﬂ GAZ T O ED,
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FEARIES L ONERID 4 BRI F RS 21T > 720
REHRRTICBE UCid, IR i3 70 O 2SR
Bzl 1~320% 1 BALE LT, 1 ~$#Arig
BHC & 0N RA R L5 WEMN S Q 1R %
77 SRHESESEA A B 72 in vitro DEERIC BT
FREBHIC L O V—HF — D3RP ER I NIz LD
$E(ﬂ:34>75>27@),h5 Enb, A V7T v bEBK
RATIC 5 7[R, HOWHZ A v 75 v MESE
CBEOEART BEHTo 720 M HOIE LTl
& DOMEOERERL B EICTE LIz,

3. I:I~EI:\'-/7°DU VEICDWT |

25— VITERATFO & v PEORI60% A 5
by FDH LN NI a5 v ThHhie,
[ 825 —7 VIMlOG &EMKICE W T &I
HBI, FEERBRONR:, BEICB VT, £728)
B RERRIC B0 5 MM UL O FERAE MR
falc & A BIEEROEbIckE < REHERB. e
B3 B QNS Z DOBGRC B\ CTEERE A
X7z LT A, | |

L Nefo 7ol viky as—4 v ORIk

T I /BELTEER TV S, Floy TIAF

V. LU AFYVYY, FROE 1 BSOS C
gy TEFAAY VAT T ERECLEE
NTWDR, —ED & v R 2B AR L Oy
25— VTIEET I BOF0% N KrF
TulYVYTHY, 25— VOEREEL LT M
K“ﬁ&®tbm#/7mv/%ﬁg¢% &M
T TNABT,
AR ;%VT%\%@%%ﬁﬁﬁﬁ@f5ﬂﬁw
YRR T AFRO—DE LT, A VT T
v MESTEOA V75 v NEFRRRICSE RS b
Fmey 7 a) v ERRENCRE Lz, 4 v
Y MESYHE, e NoExv 7oy vET3H, 4

HE#mL, 5ECERESIKZEL, UB7H, 48

EWA Uz, Zeits B35 v VEALRIFETO *H
—proline D 1 5 —4 vV ~DIE Y AZLEER A FTUO,
BUEHRROTHICOBR 2 5 — 7 v EOBINE 5 B
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