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Table 1, Clinical findings after melanin depigmentation by 90% phenol application

pigmentation localized type diffuse type
observation period slight moderate severe slight moderate severe
1 week - - - - - -
3 week - +/+ + - + +
8 week - + ++ ++
-1 no sign of repigmentation
+: repigmentation like spot type less than Tmnf
++: repigmentation like spot type more than 1mif or W type
Table 2, Clinical findings after melanin depigmentation by deepithelialization with stone bur
pigmentation localized type diffuse type
observation period slight moderate severe slight moderate severe
1 week - - - - - -
3 week - - - - + +
8 week - - -/+ - ++
-1 1o sign of repigmentation
+: repigmentation like spot type less than 1maf
++: repigmentation like spot type more than 1mif or @ type
Table 3, Histological findings after melanin depigmentation by 90% phenol application
pigmentation localized type diffuse type
observation period slight moderate severe slight moderate severe
1 week - - - - - -
3 week - - - _ + "
8 week - - -/+ - ++
-t absence of melanocyte
+: scattered melanocyte
++: band like melanocyte deposition
Table 4, Histological findings after melanin depigmentation by deepithelialization with stone bur
pigmentation localized type diffuse type
observation peri slight moderate severe slight moderate severe
1 week - - - - -
3 week - - - - + +
8 week - - ++ - ++
- absence of melanocyte

+: scattered melanocyte
++band like melanocyte deposition

360



THTable 2).

Phenol %] %8+ x]-&2] A2 2o)| vjsh 2254
A &orF 0 2 A Hzte] BRI Aol BT
gl A7l HYon BEAo 7 RS
29 TEEFANAM AFFo] & HAtHTable
3). 92 Ful A A& R A A A& A FebE o
2 3] B Aol wE 2AstH 0 2 )
e Wapd Aav) selEga BrAo 2 A3
2 B a3 SAEF X AF1zte] g
A=K Table 4).

o
T
=z

EJLJJ

=
-
S TR

A B 2
=3 ek, W
718l =
FEAEFo|T, Wahde Wahd Az
A5 ee] 7] E A
Wy Au/\xb_(}g_ )] 7)1 A2 9l
el N7t EAsHE Fo| vk veRdth 1
g Ang AAS] gdaE 714F s 12
mme)] /\_1115\_;31;‘40] S TR 23S A Aok
2R J=E ofe] a5 o3 24
S5 '51 e A S o3 -
A& Mz wsl@ ] Za o) 3}

AFl
}i]?]_.

o g

N
o
r

g 2

5 ;}4)

fF i o i ro

= '—1 j=4
A depd A Aagtgo] F2 el fxekaL A
o] 2o NZFo] A2 Yo AT o Ho|r
2, A0S Hole depd MAES AAT “HL
Z o ARE A5 o] 87 APEE oS
ek 202 oA AP, T Qo= 44, 9, -F
2 s=2® 2= i 1g]al AddisonNH e A
A4l gl AN Aol A4HRE Ao
THO o] 2fgh 2| 2-9] Wahd M AZ 2k Al AL
ShAeE 7 20] wBE Al A2 BA} 5]
ol Ao Fa st

ofe) 74A18] A2 AZF Phenol HAHe

1951 Hirschfeld¢} Hirschfeld®7F X]& M A21219]

361

xﬂﬂ Sfel Agkat w0 2 QA ek was)

ot AAZ A% nae A gl ¥
2o o olel & AT AR AeolA An
B2e) s} w9lo] Wk AX) F AfPst 4

PRSP i}om le gz 714 3ol phe-

nol HAET} ATAALE 22t AT Fo] Az
ELECS
2] g A BHEA Heding 35

3kE o] UERd H$-E degree
i]{}vc-’rl:r—‘?—q] Rt -5 degree
& g0 2 Vet
egree III, 1]l R F-$]2] X2 11

o g A Fzte] Yehd A5 degree
IVE 738, 2 ATl = o] & A ske] A
23] Ao wabA g xJofe] KA X2 &
A=)o] Arfo 7 M AR zbo] ZA 5= ALE AR,
wEPo 2 EA|skA|Rk —‘?‘2}5‘19*9] AR ARk Tz
2, AA = FikE]o] Qe
5 zke] B g o] uhzt
T4, F ) o)
FHSE O R o] 7

° ==

(i,
I it
FFI &

Z|oto]] 28
Eiles

A& 2 o] AAZAE FRls= WY
¥4 ke W ek el F el »
ol ufe} geto] @e P B 5 Yk 24
2 A= Hebd A EE GAER= silver staining
S22 QA0 2 HMB 45 B4, 1)
24 daphd N ZE Az At A] BEsh= v
Hol It} 17 HMB 45 QA2 vl 1lA &2)o] 1hek
s ez o 7 d54 Wahd Az G 7)E
Ho 2§z JAHEegHe R oA melanoma
0194 Zletol] o]-§-5]aL ek X 22 A A T )

S wapd A|Eo] ofe Wapy A el
Zhof| o5l 2 & ATt E s debd Al
& AgH o R QU7 HMB 45 GRS o]
At
H phenol& Z}3FA|E 9} AfrolHE 2] e
AaE of7IshH® Wong@Himbowe] 2] &HH N-
Acetyl-4-S-cysteaminylphenol(N-AC-4-S-CAP) 9]

Pl

riiﬁ_l

l

Of

oL

ofo H 2l
ol it n& rlo

o



eumelaning A2FshHE Wehd Az So]4] Al
54 &9E ZEetha 9D Dooley &
Hydroquinone®} 4-s-CAP% antimelanoma &¥}7}
EETEESEPEERTCERTER
Chang 52 camphorated parachlorophenol@} cam-
phorated phenol B5F |4 A3 genotoxicity S
Lo TR = S=thal shgie. & AT-olM = A
o] 22 2794 phenol X #|ol] ME2E AlE
=& BFEA sk}, phenol AA|A19} &]3}4]
R AAEA gk A F AFIE S v alste] ¥
23k A} phenol A2 Aol 91342 3] A 7zl <]
g ARG 27} A8 o] FolA], AA] 15§
o] %= phenol 2] X2 A= 3] 71252 A
Eo] s dojual Q= A S B
AL Zh o] o] olEE AEE F=30] 7
AR o GSAEY Hae dEEA] ok sy A
Fz32] Yoll= vAdaEo] Bol 5450
A5k WPt thEo] $EEE 5 phenol]]
5 B3R Kol A dEHA ekglrpe

A& depd M2 AA F AL Pl vigh
A 24| Bergamaschi 52 WS o2 x&
AAleS AT sd ] 9 2N & F
1.59~5d Fof) Ahg Husglar 2288 27
A % 5 67200 W AES] FARELE B
50 Foll= b 2S FEE T, Dummett
9} Bolden& A&7 3 67%7} 33 ol A
27E Bl whA, 3% 31U7HA = AwskA] o
oFthal B89 al20, Famooshs X|- &40 A A<
HHA] 2078 5 2078F 29 ol APES BHars)
TPV, 90% phenol ] %] 3 Hirshfeld9} Hirshfeld=
2374Z 207 ol 4] 61AZE Aol 11aL v A] 37
A APEE Harshglo),

ol A-of A3} 2|2 dehd A AA 15 Fof
© A2 A2 A= g dAgle] dehd A
Zpo] FFEA] ehgtoL) 357 Fol= S o R
T2y S FUADY TEE o1 ¥
o A= 2|2 depd A 40 A3 zte] Iy Ayl
AL, 2 = A 2] oA ] 7] A Fol

-
1l

362

k)
¢

U

o> ol
o

2, oft

i
w7

%0
(%

r to

>
Mo

9] olde] FE oAM= HMB 455
A A2 3] 714 S dzhd Aart
AAE $13 phenol AAE 3}
HAAE APAEG H o2
& B9I=H o= phenolel] £J3F 5215
TRl Ao} e AA ofR-E 2
8171 o] AASA gL el AW, 9] 1A
ZAel M Wbl AlE fol 711 Ao R
A

ofde] A%z = Y FHe] F=e
A 2232 A A ol 90% phenolol] <] 8t U
74 phenold] o] gt HAgnkg-o] 3= it
o] Xhdste] WREA |7} vilg- gofstal A A5 o]
U el 550 8 &
AR F L o))
A vERen
ATk

|

)
o fo
ofh
o,

m}l.l_nl
o
F
o oo
2
1
o

2 oy
ojf
i1

oM.
o

(
(

o

o X o M oo o M 2 B E
L b
Y,

-]

— 3

1

piY

W
of

o

H

£ 43
phenol& 4 o
P, o0 2

7} 43

I,
o

LAt

1. Phenol Z| 2ol A =] 15
Zo] AFHoZ AFHAUoH
o] A] ATt 37 o] Foll= =4
T& o)ty AP oA = Wepd
Al FE Aot

2. A A AT E 15



A% AT A7} i A or] 2
27 ol 93 AT gl M 2 A
e BT 35 Folts 983 AR A
fH9 P A2 e 27} mlon)
I A= vl

3. 8% Folis F 7w Ak AAH A=
s} 4lw7k 27 hetelnt

4o Jae A u
of A=t Wejol wreh phenol=§
278he] RS AL wlel= TS
N 4 gl 53] &) Wl ke
A7} golshm R 2 ee] A 95 A

Aol F-83H & 4 919tk

Vi

o>t

s

1. Dummett CO, Barens G: Pigmentation of the
oral tissue: A review of the literature, J
Periodontol 38:369-378, 1967.

2. Shunichi A, Ushio K, Sakai R: Dose-response
relationship between Tobacco consumption and
melanin Pigmentation in the Attached gingiva.
Arch Env Health 38; 375-378, 1983.

3. Hedin CA, Axell T: Oral melanin pigmentation in
467 Thai and Malaysian people with special
emphasis on smoker's melanosis, J Oral Pathol
Med 20:8-12, 1991,

4, Tamizi M, Taheri M: Treatment of severe physio-
logical gingival pigmentation with free gingival
autograft, Quint Int 27(8);555-558, .

5.Yeh CJ: Cryosurgical treatment of melanin-pig-
mented gingiva, Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 86:660-663, 1998,

6. Jeffrey S, Randall J: Pigmented Guinea Pig Skin
Irradiated With Q-Switched Ruby Laser Pulses,
Arch Dermatol 125:43-49,1989.

363

7.

10.

11,

12,

13

14,

15,

17.

Nakamura Y, Funato A, Wakabayashi H,
Matsumoto K: A study of the removal of the
melanin pigmentation of dog gingiva by CO2
laser irradiation. J Clin Laser Med Surg 10:41-46,
1992,

. Hirschfeld I, Hirschfeld L: Oral pigmentation and

method of removing it, Oral Surg Oral Med Oral
Pathol 4:1012-1016, 1951,

. Dummett CO: Clinical observation on pigment

variations in healthy oral tissues of the Negro. J.
Dent Res 24,7,1945

Dummett CO: Oral tissue color changes. Ala J
Med Sci 16:274-283,1979,

Hedin,C A.: Smokers' melanosis: Occurrence
and localization in the attached gingiva, Arch
Dermatol 113:1533-38,1977.

Newby CS, Barr RM, Gieaves MW, Mallet Al
Cytokine release and cytotoxicity in human ker-
atinocytes and fibroblasts induced by phenols
and sodium dodecyl sulfate. | Invest Dermatol
115:292-298, 2000,

Wong M, Jimbow K: Selective cytotoxicity of N-
acetyl-4-S- cysteaminylphenol on follicular
melanocytes of black mice. BrJ Dermatol
124:56-61, 1991,

Dooley TP, Gadwood RC, Kilgore K, Thomasco
LM: Development of an in vitro primary screen
for skin depigmentation and antimelanoma
agents, Skin Pharmacol 7:188-200, 1994.

Chang YC, Huang FM, Cheng MH, Chou LS,
Chou MY: In vitro evaluation of the cytotoxicity
and genotoxicity of root canal medicines on
human pulp fibroblasts, J Endod 24:604-600,
1998,

. Alena F, Jimbow K, Ito S: Melanocytotoxicity

and antimelanoma effects of phenolic amine
compounds in vivo. Cancer Res 15;50:3743-
3747, 1990.

Inoue S, Hasegawa K, Wakamatsu K, Ito S:



18.

19,

Comparison of antimelanoma effects of 4-S-cys-
teaminylphenol and its homologues. Melan Res
8:105-112, 1998,

Messer HH, Feigal RJ: A comparison of the
antibacterial of
Parachlorophenol, | Dent Res 64:818-821, 1985
Bergamasch O, Doine A, I, Ruben M. P.:

and cytotoxic effects

Melanin repigmentation after ginigivectomy : A

S-year clinical and transmission electron micro-

364

20,

21,

22,

scopic study in humans, 13:85-92, 1993,
Dummett CO, Bolden TE: Postsurgical clinical
repigmentation of the gingiva, Oral Surg 16:353-
365, 1963.

Farmoosh AA: Treatment of gingival pigmenta-
tion and discoloration for esthetic purposes. Int J
Periodont Res Dent 10:313-318, 1990,

Hu F, Fosnaugh RP, and Leney PFp: In vitro
studies on vitiligo, J Invest Dermatol 3:267,1959,



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure 12a.

Figure 13a,

2a,

3a,

4a,

5a,

6a,

7a,

9a,

9b

10.
Figure 11a,

AZIRE 23

Photomicrogrph of histologic specimen of melanin pigmented gingiva before treatment.
Melanocyte is shown in basal layer (200 X, HMB 45 stain),

Photograph of gingival melanin pigmentation before treatment(Localized moderate type).
Photograph of immediately after melanin depigmentation by 90% phenol. There was no persistent
bleeding.

Gingival melanin pigmentation before treatment (Localized moderate type).

Immediately after melanin depigmentation by deepithelialization with stone bur,

Gingival melanin pigmentation before treatment (Diffuse severe type).

Photograph of the gingiva at 1 week after melanin depigmentation by 90% phenol.

At 1 week after melanin depigmentation by 90% phenol (200 X). The epithelium and connective
tissue are healed normally.

At 1 week after melanin depigmentation by 90% phenol with HMB 45 stain, (200 X). There is no
pigmention,

Initial gingival melanin pigmentation (Diffuse severe type)

At 1 week after melanin depigmentation by deepithelialization. Clinical photo.

At 1 week after melanin depigmentation by deepithelialization, (with H-E stain), (200 X), Healing is
delayed and infiltration of inflamation cells and congestion in connective tissue are seen,

At 1 week after melanin depigmentation by deepithelialization, (with HMB 45 stain). (200 X).
There is no pigmention,

At 3 weeks after melanin depigmentation by 90% phenol. Clinical photo.

At 3 weeks after melanin depigmentation by 90% phenol with H-E stain. (200 X). The epithelium
is parakeratinized and dense connective tissue is seen.,

At 3 weeks after me lanin depigmentation by 90% phenol with HMB 45 stain. (200 X). Some
melanin ganules are seen in basal cell layer of the epithelium,

At 3 weeks after melanin depigmentation by deepithelialization, The healed gingiva is observed,
At 3 weeks after melanin depigmentation by deepithelialization with H-E stain, (200 X). The
epithelium and connective tissue are similar to those of Fig 9a.

At 3 weeks after melanin depigmentation by deepithelialization with HMB 45 stain, (200 X). Some
melanin repigmentation is seen.

At 8 weeks after melanin depigmentation by 90% phenol with H-E stain, (200 X). The epithelium
and connective tissue are normal.

At 8 weeks after melanin depigmentation by 90% phenol with HMB 45 stain, (200 X). The repig-
mentation is seen in the basal layer of the epithelium,

At 8 weeks after melanin depigmentation by deepithelialization with H-E stain, (200 X). The
epithelium and connective tissue are similar to Fig 12a,

At 8 weeks after melanin depigmentation by deepithelialization with HMB 45 stain, (200 X). The

melanin repigmentation is seen in the basal cell layer of the epithelium,
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-Abstract-

Melanin Depigmentation by 90% Phenol Application
in Canine Gingiva

Tae-Sool Jeong, Young-Jun Kim, Hyun-Ju Chung

Department of Periodontology, College of Dentistry
and Dental Science Research Institute, Chonnam National University

In this present study, the healing process and the recurrence of pigmentation were evaluated clinically and
histologically in accordance with the extent and the range of pigmentation after phenol was applied to remove
melanin pigmentation in gingiva,

Six mongrel dogs were used. The melanin pigmentation in canine gingiva were classified into slight, moder-
ate and severe according to the extent of pigmentation and divided into local and diffuse types according to
the range, Following general and local anesthesia, 90% phenol was applied to the pigmented gingiva of the
subjects with small cotton balls until the surface was etched to be whitish and was neutralized with small cot-
ton balls soaked by 95% alcohol. The contralateral pigmented gingiva to the one treated with phenol, was
treated by surgical deepithelialization. At 1, 3 and 8 weeks, the treated gingiva was examined clinically and
evaluated histologically following H-E stain, and HMB 45 stain for melanocyte after biopsy.

In the phenol treated sites, epithelium and connective tissue healed normally and there was no pigmentation
at 1 week, At 3 weeks of healing, melanin repigmentation was observed in the severe local type and moderate
to severe diffuse type.

In the surgically deepithelialized sites, healing was delayed, compared to phenol treated sites and the infiltra-
tion of the inflammatory cells and congestion in connective tissue was shown at 1 week, At 3 weeks, healing
was completed and there was a partial melanin repigmentation.

At 8 weeks of healing, the extent and the range of repigmentation were increased in both group according to
the extent or range priot to depigmentation procedure,

These results suggpriorest that the removal of melanin pigmentation with 90% phenol application result in
normal healing process of gingiva, However, in the severe local type and moderate to severe diffuse type, sites
treated with phenol showed repigmentation at 3 week, which was earlier than surgical deepithelialized sites.

Therefore it is required to select appropriate method according to initial condition of pigmentation,
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