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(Omega Universial Technologis LTD. Enegl-

and) & 223819t (Figure 1).

HE 24 1mw2A 820me] 27 4L 33}

= 127}R] Fel & AHEEF Feb£ 16Hz o|odrh

Figure 1, BIOTHERAPY DENTAL LASER 3DL
(Omega Universial Technologies LTD. , England)
Radiation prode is seen in the front.

2, MEZZE(Cell line) I A| )2t

+ A A7 Aot EE AHalbAQ 4
ol =] za)puk H9)o) 228 AA|sle) ®
s ¥l mlel 37Col 4 2mM glutamine, 100U /
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fetal calf serumo| ¥ Eagle’s minimal e-
ssential medium(EMEM) $- o] &3led 5 5%
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23193}
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1500 r.p.m. 2.2 9415 g &3 Bruton’s R-
eagent 4mlg EFsHL), ALo4] 16~20
Al 7k wiokA] 7] F Spectrophotometer (SPEC-
TRONIC 21 UVD Spectro-photometer, Bau-
sch and Lomb, U.S. A) & o]&3ls] Z3x
600nm ol 4 DNA% eFS & 2319 c),

DNA% e 242 diphenylamine reaction i
o)dle] = A5l o % DNAE 50Mg £% D
NA(Sigma Chemical Co., U. S. A.) & 283}
ek

3) cHe @ gy

monolayer cells- CMF-PBS&® 33 4|3
% Lowry C50mle 7Kl 3Col4] 14 Zk
wH oF&l-91 i Phenol-Reagent 0.5mle =4} sa-
mpledl] 715te] 37C o4 3087k w2 A7) F 4
7] Spectrophotometer® 650nmoll 4] wlw 2gh
2h-g &-Ashyct

ghill A ghaks &40 Lowry while] €3y
I 200ug2] EFxhM 2.2 Bovine Serum Alb-
umin (Sigma Chemical Co) & A}-23}¢c}.

4. SAH AL
£ Aol g FAAEE o2 FF 49
4 AR 2248 F71E uhx8)7] 9Fhe St-

—-18-



udent- Newman-Keuls multiple comparison t-

est® AH&3H4ict,

m a#EyH

1. MZE= 44H

R]-2 Afrol| 2] = R Tl w3 =T
A 7ol Wl #lBlq F Pvl-eslwr%"l*é" B
sigdek (P>0.05) (Table 1,2, Figure 2)

2. CHgE B

ciul ) ek ol 273 3027, 60 2T
froJgtate] & Holx] gt (P>0.05) A=
T3 9022 $at obviet 3023 90=T,
602 F 3 90ZT 7ol = w - = FHol4dE &
- 9let, (P<0.01), (Table3, 4 Figure 3)

3. DNA &at
DNA%FERS 27 35} Q02T 78] wzeg

xﬂilrsh_f (P<0.05) 25 %23 AolE &
= glglcl, (Table 5,6, Figure 4)

Table 1. Cell count before and after laser radiation in two groups (xlO5 cells/ml)

Control group Experimental group
BR 0 Sec 30 Sec 60 Sec 90 Sec
3.0 \ 9.0 17.0 10.0 15.0
3.0 10.0 7.5 14.0 20.0
3.0 14.0 9.8 17.0 16.0
3.0 13.0 13.0 11.0
3.0 10.0 12,0 9.0
3.0 12.0 9.0 10.0
3.0+ 0.0* 11.0£ 26 11.6+3.3 12.5+29 13.5 £ 4.2
*: mean Value t Standard deviation
BR: Before radiation
Table 2, Differences between means of cell count
(x10% cells/ml)
control 30 Sec 60 Sec 90 Sec
X; =11.0 X, =116 X3=125 Xq =135
X; =11.0 —
X2 =11.6 0.6 —_
X3 =12.5 1.5 0.9 -
X4=135 2.5 1.9 1.0 —
Table 3. Protein content before and after laser radiation in two groups (ug/ml)
Control group Experimental group
BR 0 Sec 30 Sec 60 Sec 90 Sec
0.048 0.071 0.065 0.072 0.075
0.053 0.068 0.069 0.073 0.073
0.057 0.072 0.074 0.072 0.084
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0.050 0.071 0.071 0.096
0.049 0.067 0.081 0.092
0.052 0.080 0.080 0.098
0.051* £ 0,003 0.070 £ 0.002 0.071 # 0.005 0.075 £ 0.004 0.086 = 0,010
* : mean Value * Standard deviation
BR : Before Radiation
Table 4. Differences between means of protein content
(k/ml)
Control 30 Sec 60 Sec 90 Sec
X; =0.070 X5 = 0.071 X3 = 0.075 X4 =0.086
X, =0.070 —
X, =0,071 0.010 —
X, =0.075 0,005 0.004 -
X4 = 0,086 0.016** 0.015%% 0.011** —
¥* . P <001
Table 5. DNA content before and after laser radiation in two groups (ji/ml).
Control Group Experimental group
BR 0 Sec 30 Sec 60 Sec * 90 Sec
0.110 0.132 0.136 0.124 0.139
0.127 0.121 0.181 0.128 0.143
0.121 0.120 0.126 0.133 0.150
0.115 0.110 0.123 0.146
0.120 0.180 0.130 0.128
0.127 0.125 0.132 0.118
0.116* £ 0.007 0.124 + 0,007 0.126 £ 0.007 0.128 = 0,004 0.137 £ 0.013

* : mean Value % Standard deviation

BR : Before radiation

Table 6. Differences between means of DNA content

(ug/ml)
Control 30 Sec 60 Sec 90 Sec
X, =0.124 X, = 0.126 X5 = 0.128 X4 = 0.137
X, = 0.124 -~
X, = 0.126 0.002 -
X3 =0.128 0.004 0.002 ~
X4 =0.137 0.012% 0.010 0.008 -
* . P < 0,05
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Table 7. DNA content per cell

Control Experimental
0 Sec 30 Sec 60 Sec 90 Sec
0.18x 107 1.10 x 1077 1.02x 107 1.01x 1077
Table 8. Protein content per cell
Control Experimental
0 Sec 30 Sec 60 Sec 90 Sec
0.64 x 1077 0.62x 107 0.59 x1077 0.64 x 1077
(“05) in ol
.0 N. &2 g9 3ot
13.0 € 4%l 4 4 fobM Z (Fibroblast) & 4
12.0 H NEE AL AL Collageno] vt e} 7| a
e TASEEE FA5t2 ARASE S ZH
Cell 7t Aot Fo] 7] wlF-o]r}, *
count . . 1 : % collagen®}4]-&- Ak Q) A2 A (
time 0 30 6 90 (Sec) by - conn-=

Figure 2. Linear histogram showing the change
of cell count among groups.
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Figure 3, Linear histogram showing the change
of protein content among groups

(44/ml)

0,140

0.130

DRA
Content
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Figure 4. Linear histogram showing the change
of DNA content among groups.
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Al.o.
L

Energy Fluence (JZ—:IL-GE)

_Laser Power Output (Watts) X Exposure time (Sec)

Laser beam cross sectional area(em?)

QID]—_ 10) .

ohg- BAE 7714 2lo] 2] o]/HE (diverge-
nce) 6° & o]-23le] B 4Aal4] #le|z] probe tip
o= e Hefal Aulol4 e wEwHAS A4}

7l 18 T4 3} gk

Spot area(em?)= ”Z{(D (em) 4+ 2 L [em) tan 6)}2

=(.462cm?

D=diameter of minimum spot site

L= distance from the tip of laser probe

6~ divergence ¢]v},

wheld] 4b7] Fx|9f BEL] HA 9 Gem? S o]
£, 2 AT 24} oA YEE AAbsid
3027 0.067 J/em?, 60T 0.13] /em®, 90
272 0.20 J/em? o]l

2 A&lA table 5 ¥ figure 42] DNA
g v 2apA ko] Skl whel 90T
o] 8ol - ofv] WA wkAlE el 4 ATE
A A wholl 2% Asle} o] {07t o]
= 37 9z =3 table 1. figure 12] 4
E 40} il AFAgol vlEt ruby laser ) &
shol] 7 F 4}l A 0.05]/em?ell A leukocyte
o] w71 F718be] 53] 5J/em?ell A 4R F 7181
Avte Azkel v wdtw Al EfE Eabghe] W
2} FAbsHAl F71 dha.ent foljE Aol 7t gldd
AL E Ao A 1 24} ol = gke| Wt
A AL o 0.07]/em®l] 4 < 0. 02J /em®H ]
EA A7) Bl wld] ol okgl 2ALEko]gl 5]
dFolel AL =" =eld 90xF 2 DNAY
Boll 2l o4 L FO4E HolERe o1
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a1 Ay ZbEl e,
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AAE 2w AL ol 2| 3ke] Helell A+ heme
A o] Sr13H o ol A 7Fe] F 71l whal
oA A =gl el globin¥4-2  wbHE4MS
vebdgiel olB24 2A A 74 ALz A
ol #ol A F4 Abo|o} HEsds e
2 $F5cul 53 collagen FAell A7 27
o} &4} ol & Ao AA Apo|w 27| s}
Aoll & Aol A FFALY] HAAEYA u) b
2hgoll 2%k s} 4] B4 S ol AT 9vs]
I glom Fuk obile}l AW 8 FF Al

‘Eo Wte] 42 chE spAhe Gah = Afo}

Azt QdulT= 5% (argon laser) o] & o
Fe 3 ASAE @ dfobdl T A Y (he-
lium-neon) o] ¢j3k& utom a3 3. A& 4}

_22_



£3 GaAlAs 9= #lo] A9 ztajte) we
aste] wmgHol ¥g ket shalsk

v.g £

= Edao] A #He| 4EILH FTIHE M3
7] $18ke] 4 glel AL 4l-fol 4l XE 33t
Eagle’s Minimum Essential Mediumol] 4] o] o}t
% 3.0X10° Cells/ml 2 & At k& T-25 Ti-
ssue flaskoll BF3to] 27, 3027, 60&
I, 902 T2 o] GaAlAs MEEAE )&
3t #%9 & o| A A=]9l BIOTHERARY DE-
NTAL LASER 3DL-& 4} #lo] =348 14 1
3 43 A4 0 R AT A X5, b gl
DNA% #-& £ A3lo] wj gt Az vhdal 22
AEE dgich
1. A4 do] Ao A& 4frol AlZell o
& 2Fa I 0,200/em? o]3H2] Wl A
£ oll L= gkel] v] 2 dte] Frpghe},
2. R4l AlEol g AEH o)A
ZAE 535 gl Al 4ol wisle Wl ¥
& 2= 5 FE sl

12 #

1) Mester, E., Mester, A.F. & Mester, A.: The
biomedical effects of laser application.
Lasers in Surgery & Medicine, 5:31, 1985.

2) McGuff, P.E.: Surgical applications of
laser. Charles C. Thomas, Springfield, 1966.

8) Gibbons, W.D., Schmidt, R.E., and Allen,
R.G.: Histopathology of retinal lesions pro-
duced by longterm laser exposure. Avait,
Space envir. Med. 48:708-711, 1977,

4) Goldman, A.L, Han, W.T., and Mueller,
H.A.: Ocular demage thresholds and mech-
anisms for ultra-short pulses of both visible
and infrared laser radiation in the rhesus
monkey. Expl Eye Res. 24:45-56, 1977.

5) Ham, W.T., Greeraets, H.A., Mueller, H.A,,
Willams, R.C., Clarke, A.M., and Cleary,
S.F.: Retinal burn thresholds for the He-
No laser in the rhesus’ monkey. Archs
Ophthal., N.Y., 84:797-.809, 1970.

—-23 -

6) Mester, E. and Jaszsagi-Nagy, E., Stud.
biophys., 35:227, 1973,

7) Gelb, H., and Tarte, J.: A two-year clinical
dental evaluation of 200 cases of chronic
headache: the -craniocervical-mandibular
Syndrome. JADA, 91:1230, 1975,

8) Gelb, H.: Clinical management of head,
neck and TM]J pain and dysfunction, W.B.
Saunders Co. Philadelphia, 1977.

9) Greeme. C.S., and Laskin, D,M.: Splint
therapy for myofascial pain-dysfunction
(MPD) syndrome: a comparative study
JADA, 84:624, 1972.

10) Magnusson, T., and Carlsson, G.E.: A 2%-
year follow-up of changes in headache and
mandibular dysfunction after stomato-
gnathic treatment. J. Prosthet. Dent., 49:
398, 1983.

11) Okeson, J.P., Kemper, J.T., and Moody,
D.M.: A study of the use of occlusal splints
in the treatment of acute and chronic
patients with craniomandibular disorders,
J. Prosthiet, Dent, 48:708, 1982.

12) Clark, G.T., et al.: Nocturmal electromyo-
graphic evaluation of myofascial pain
dysfunction in patients undergoing occlusal
splint therapy. JADA, 99:607, 1979,

18) Marfino, M.R.: Appliance and upper body
strength. Letters to the editor, JADA, 104:
286, 1982,

14) Burkett, L.N.,, and Bernstein, A.K.:
Strength testing after jaw repositioning
with a mandibular orthopedic appliance.
Physician Sports Med., 10:101, 1982,

15) Smith, 8.D.: Muscular strength correlated
to jaw posture and temporomandibular
joint. N.Y. State Dent. J. 44:278, 1978.

16} Smith, 8.D.: Sports dentistry: Projection
and performance from mouthguards and
bite splints. Athletic training, 16:100,
1981.

17) Kaufman, R.5.: Case reports of TM] re-
positioning to improve scoliosis and the
performance by athletes. M.Y. State Dent
J. 42:206, 1980.

18) Gara bee, W.F.: Craniomandibular ortho-



pedic and athletic performance in the long
distance runner; a three year study. Basal
Facts, 4:77, 1982.

19) Verschoth, A.: Weak? Sink your teeth into
this. Sports Hlustrated, 52:37, 1980.

20) Burfoot, A.: A miracle device that can im-
prove your running. Runner’s World, 16:
50, 1981.

21) A 714 & AEHu o)A FAe] WA o
F 2 AR frol] v 2= ikl AR 4 Y
A a7, AR, 10 @ 91-
104, 1985,

22) Moore, M.: Corrective mouth guards: Per-
Formance aids or expensive placebos?
Physician Sports Med., 9:127, 1981,

23) Jakush, J.: Can dental therapy enhance
athletic performance? JADA, 104:292,
1982,

24) Henschel, R.A.: Dentistry and upper body
strength. Letters to the editor, JADA, 104:
12, 1982,

25) Smith, S.D.: Upper body strength and

dentistry. Letters to the editor, JADA.
104:140, 1982,

26) o] 1 A& #HolA AL A2HT
of v Gakel] B AT, EAIHEGA
A A}ehg) =, 1986,

27) Tsuboi, A., Kurotsu, T. & Terasima, T.:
Changes in protein content per cell during
growth of mouse L cells.

' 28) Huey, J.A., Marayana, A.S. and Page, R.C.:

Effect of epidermal growth factor on the
synthetic activity of human fibroblasts.
Biochimica et Bioghysica Acta, 632:227-
238, 1980.

29) Ko, S.D., Narayandn A.S. & Page, R.C.: In-
fluence of cell cycle on collagen synthesis
by human gingival fibroblasts, Journal of
periodontal Research, 16:302, 1981,

30) Arndt, K.A_ et al.: Laser therapy, ] Am
Acad Dermatol, 5:649-654, 1981,

31) Kana, J.S. et al.: Effect of low-power den-
sity laser radiation on healing of open skin
wounds in rats. Arch Surg, 116-298, 1981,

- 24—



AN EXPERIMENTAL STUDY ON THE EFFEITS OF LOW
POWER DENSITY LASER ON THE HUMAN GINGIVAL FIBROBLAST.

Ki Suk Kim*, Saeng Kon Kim*#*

*Dept. of Oral Diagnosis & Medicine, Chosun University
**Dept. of Zoology, Chosun University

[Abstract]

In order to investigate the biostimulatory effect of low power density laser radiation in vitro,
human gingival fibroblasts were cultured in MEM in which experiment groups respectively were
made to 30 sec, 60 sec and 90 sec group. The experiments were performed by cell count, DNA and
protein content measurements after experimental groups were irradiatecl with GaAlAs laser every
day by forth day and then control group and experimental groups were compared.

The results were as follows:

1. Cell counts of experimental groups were increased with exposure time, but showed no signi-
ficance (P = 0.05).

2. When the protein contents were compared, there was a very significant increase in 90 sec.
experimental group (P <2 0.01).

3. When the DNA contents were compared, there was a significant difference only between con-

trol and 70 sec. group (P < 0.05).
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Figure 6.

Figure 5.

i i
Figure 8.

Figure 5-8 Microscopic findings of gingival fibroblasts after experiment (x400).
Figure 5: control group, Figure 6: 30 sec group, Figure 7: 60 sec. group, Figure 8: 90 sec. group.
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