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Ultraviolet protection;

Past, Present and Future

Porntip Puvabanditsin MD.

ABSTRACT:

PUVABANDITSIN P. ULTRAVIOLET PROTECTION; PAST, PRESENT AND FUTURE.
THAI J DERMATOL 2005; 21: 1-23.

DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, FACULTY OF MEDICINE,
CHULALONGKORN UNIVERSITY, BANGKOK, THAILAND.

Ultraviolet in the sunlight induced sunburn, skin pigmentation, premature aging skin, local
immunosuppression and skin cancers. Sunscreen products were invented since 1889 to protect the ultraviolet
adverse effects. During the last 30 years, many chemicals were developed for ultraviolet B protection, but few
for ultraviolet A protection. This article reviews the basic knowledge the effect of solar radiation to the skin and

the details of sunscreen chemicals from the beginning to the present time and the forecast side effects in the

future.

Key words: solar radiation, ultraviolet, sunscreen




2 Puvabanditsin P

Thai J Dermatol, January-March 2005

UNAALo:

o

a d a A LYY LY o a o
wshng gavadingu msdesnussddansillean 910 eandstagiiugernan NsmslsafIna 2548;

21: 1-23.

A3 ING7 mﬂ%mwimfm{ ﬂmmwmﬂmm{@vaﬂiﬂfwwﬁwmﬁa

@ @

a @ a gy 1

o a S A o a 4
faddans hlemalunaweaildinams nduaa  nszqumsadiadiad Mldinamsidonves

Y a < a v A o A o Y =
A1Ie nanda unuane Iiinauzis Wi llﬂﬁ‘WﬁHu1ﬁﬁﬂﬂﬂ@ﬁllﬁ\?uﬂﬂmﬂﬂ@ﬁﬂuNa"UNLﬂENGU’EN

u

=) 1 = csy yd' 19 aaa v A @ 1A @ 1Y
F9TNUIUAN 100 U ’U‘V]ﬂ’ﬂilui’J']J'i’Jllﬂ’Nll?_!ﬂﬂ'Jﬂ“]Jﬂ;]ﬂ‘ifﬂiﬂﬁﬁ)a@]SWII’JTE]LQGWIE]W’Jﬂuﬂllﬁ&’ﬁ’Wiﬂﬂﬂﬂu

A Aa v YA o Y A A ' A
LENLAAIINDANNNNITAUND ﬂ')jilgﬂﬂslu{lﬁ]ﬁ!ﬂu HAZHQAUNIAYGINATIAINISINAATNN

Mmaney: uaan, Svdoanstalean, arstlestuudaian

A I ' o Ao v o o
anoiadilunnandsnuiidiAydmsy
1 ' [ <
wywd Ianueugu Iuasadig saeliueadiu
vazhldinaman/dsunlasmeluseme  Tu

mielsvy asn s g ldmdiensuan

@

A o o Aa 2 A
Llﬁ\u!ﬂﬂ!ﬂuﬁQﬁ'l UNUFIAWNUNITYBINTE

[

a = = a 14 ' a
0 mad  lunguaallsid@raievia s sHa

[

TUNANDI1NYUANAINU 15U 9

v A

o & ~ v 3 P '
dans1leaailusidnueslumuszinasde

o

L & a @ yaa 3’ dy Y
wad lugumrieh ldamndvn  uaznszqu
o Ia a A 1 @ 1 <
MIFUATIHINNUA  dIUTIFF NV U

1 E4

Hwlilsuialiliauga  Wewasrasiiond
paRoMInaImIsA Inty  alinanuaues
1 o A 1Tl A Y
dmsedrwes umudursusasg lian

1 J ] aw 4
pUgUAB TaNIAZI MY ITAUINIVBINYHE
iemsagion lasmuanuuANA IV AR IRUT

9

woauyudluudaziiuiveslan dmfeusisy

1 dy ad o
Tunsaziyeinanaelsuanumnzauved

FUMETUFUNARDUMBUDN  UAITIDI91NAY

n3ymeiaquaziimamasuiovesnguruna
11 A = a A 2
lilegasnuiunailymmnuaaaamuiy
wywd ldnnomud lvilymauwdninemnans
HATIUNNNUTTTUATINAlyrgn Tgaeiiio
waranaasin ldinanmswlasuulasnedany
varodszms’  luenaisvesiineasgnglanou
A
A.A. 1884 A1 FIANANIUUHINAURIV
1 =3 dy Y a a = 9
NMSUAINIAIEINTDANATA FINHNINT NN
a £ Y A 9 ]
unseaninla wesenuoniiuaznasy Tugg
9 =3 <3 1 a A 1 I o
Fouvdariusuvanvaeyiaissaneilunnnulu
Wenssae  waeandoudautnn  wegiing
wanastleaiunaaan e Tasnaumanilaly
A A 2o o 3 o P
NaaunsotNuanaaoavoua 141l a.a.1912
4 o 7 °
Ty Tawauasesdronanous uuzi i 149
a o @ ¥ A 9o 9
nandustosnuuawaaluggieouive 1A
17 ImslFanssssumanndnuazealy ey

[ v 4
UAenI1 ansees twzun wwilsen uay

3adl 1959 a13lsen nsauanan waz'lalasau




Vol.21 No.l1

Puvabanditsin P 3

nlosoon lud MINYIIPENTLIINAUMS
a A
NANALILAUAN
Y v E
1) a6, 1920 AIZUATONTRIAGUNULINT Y
A' Ay a da Yo ]
iieenniivefiguiims lasunawanvzae

[ 1 . Y.
S lsanszgneon  (rcke) 14’ udwAadg

Y
o

I 1] 1 a aa A =
naauiladeduaSuguan dHas1denennu
S I 1 9 =1 ad Y
AVYITAUUVIWIIVRIINMY  AAUTINIITMS A
AT 1asuuaa Taenseanidinenalaude ¥
@ = a = o A 1 :’ =t [
INTEU Amude aneayl oM Imsld
1 3’ & a a I Yo 1
ganehyulawerin 1R Iasunaaaa  Mauaq
Y
MeteuWuLIAeDafen luaIuruIn uay
Heulilindenluaauniuaauaadaiie
LAA  AIAUNUITUIVBNDIADIULAINN
Faauninsnduazinarinaneiag lWnrou
v Y
Tuaoumneimeald daiurindmnuaaaa(@
AWmY)  WANUHGDIGUN VLA TN INNN
Y
FIANYBIAUTUGS

a o

§y o ] Y a
Wedeandesmseruudiag  USHNARAN
naoa lWi*

dans1lemaeenndmiie Mldmseruuaa

Wldnaarasadalised

lé T d‘
Fagannlavuilueuuaaninvasn  aunsn
Y '

011 1anasanal aaiulunesisue wu aou
Y
= < ~ @ 1
@eudn 1595eu Tsanenuna aouindeu 4ad
=KX a a u’: Aa v Av 4
lsuRndaasanaasidsanst I Tean 13uay
a A = a g/’ Y
13 Tayansese1uuaad aTanad 18

Y 9 [ [ A Y
NAYUNOIVOILIUNNDIAY LW’t‘)(lﬁnﬂﬂuslu

a a

@ @

aseunsalasusaasansilalean
Y
Hamnnsidsans lalema ldimatundon
AunuaANNHeaRmnu®™ HWUNSHaNIY

518\111‘!ﬂ1i‘11’iﬁllmﬂ MIAOUUDIAINIIG 1Az

o A a @ v A » (3=
fusvvealsanimianinsddansiloma uan
Tdansanavanudusevdnunula
IUNTLNI A.A. 1928 Findlay S189TUHANT
naaeslunyiion  nldsusidsansilalomn
1 A 1 o Y a IS a Y =)
aoroanm ldinavzisaniviie  uazludl A
=K A [ o Y a <
1930 Mg UNuaaam liinauS

v A

o Y a A v
mldinanmsaunalsed

e lunu %
4
3

[ =) 9 [
dani1hlomauaziimsduamiasiloady
v Y
HAUAAINNA
lutlsemeeoaasi@aln1senenyeI¥1In?

yaa

1] 1 o
ynodeed Ui 1IN Mio1uuaalidn,
v g Aa A 19 Y a 9 =
unudaudluntey vaiie lilminans Iuiuanda
ImslenansasilestunaaaamnouaIULAa
1 <3 a o
HANATZHZE1IVOILAAAA DULIS IV ININIT
) Y
HAZANNADUVDIAIMITITINULINTY NIV
waumguazasilesiunasuaawiiall
Uszansnmganuedisnieunn
Y
=1 [
unaNuiuLedy 2 aou An uAwAALAY
o I A = =2
mstlosduuaauaa  1Wuisess1nefnauna
o ) a &
Pagtiunasilymdsenaznavulusuanmsiy

anunlanaamasuyeadenunasiloay
uaauaailudsinnaudeslFluilegiiv
UL N
1. Saaoans loaalunaauan ™
3| [
uarauaaundanu

a

spectrum (M1 1) ¥ infrared spectral power

electromagnetic
v A 13 v Aa
distribution  ApseddM InaTuT@dUsUTA
uaauAANUBNUITIINMAYDT Taniinnudugs
2 ¥ I v oak
130-140mw/cm” §980z 0.8 1WUFIAFIANNE

1 4
FuaaUdUnIN 290 luwas tavdevay 1.65



4 Puvabanditsin P Thai J Dermatol, January-March 2005

IS ' A g '
Wusedanuenginaudund 310 wluwas
Y [~ @
nulsznadesas 99 vesuauaaluNAINY
¥29 270-5000 W Tuwas  Usznamitalua
9
YoauasnInaseIiadezgnaady 13 ludu
VssMA 15 53d@oans hlemad (UVC) gn
Y
gadudretulelany  uazSiddaniililoma

(UVB) UN@IUgngaduaIeusse1mandaun

™39 1 ¥HiAves EMR mMUANNE1IV0INY

v v Y

TUD19AT ANV VYDAV TN FUNN U
4 o aa a d
e 3anAd Tanns 1z inaans191nn981Nnd5 I3
o £ = a 9 o A
fuuasruasunanazNeunauio e
AsenUNIalUeINIA (scattering light) HAZUES

1 A 9 a A
yraduirmwan luussomenandsuualas

AVEIFIIAAUIINAL

PIINHINY ANEIFIINAY

Gamma rays

X-rays 0.1-100° A

Vacuum UV 10-200 nm.

Ultraviolet C (UV-C) 200-290 nm. (germicidal effect)

Ultraviolet B (UV-B) 290-320 nm. (sunburn spectrum)

Ultraviolet A (UVA,) 320-340 nm.

Ultraviolet A (UVA)) 340-400 nm.

Visible light 400-760 nm.
Violet 400 nm
Blue 470 nm
Green 530 nm.
Yellow 600 nm.
Red 700 nm.

Near infrared 0.74-1.5 pm.

Middle infrared 1.5-5.6 pm.

Far infrared 5.6-1,000 pum.

Microwaves and radiowaves > 1 mm.

v A

2. Saadans1 hlamanurnie’’
HRUAIANATENUAINI taadesay 5-10 v

AxRouUndy (reflection) uasauluajazriulyl

4

Tuguriammd wazmiast Taguaanaaiu

'
a KR

4
gnaatunIenszatelusurimiis  Seddnnw

8132190 AUAINT 320 W Tuwas gngatu lae



Vol.21 No.l

Puvabanditsin P 5

Tsaulwgadiimiia wundesaz 90 Fadwa
300 wTumas Auaanlusumisiimd ez
Zovaz 10 ¥0959d99 350 W Tuwes Aewisn
Fudeseeseniai v UM
(dermoepidermal junction)

1. msiauaazioundy  luauiviiie
HANARNTENUAINEG Fooay 50 UeaEIYIe
weamiuazs @ us usAaERounduas I
Fan31 T Termanuengeaauing 320 W
Iummgﬂ@_ﬂcﬁuﬁm“lu%uwﬁqﬁww?w AIUAUAD
e 290-320 wTuwes Ngnaadurua
WUy TUAUAINISIESIS 320-400 W1 TuIwAS
aviounduiosay  30-40  ualuAuAIRIL
aviouiissdosas 16

2. MINTZNOUAS (scattering  effect) 598
sans1 T Teraaiiamsnszatennn e
yeuviuazs @ us A MINTTIIBVRLLAY
wunnlusiutimngiiedeinatsianay
Hanuiusanaanumn  mldinamsinmves
W aMaeALa

30 wasiruihduRamis dauidsznon
mﬂﬁlumaﬁwiamﬁﬂiwﬁyuﬁaﬂﬁm@%mmm
qaga lnsunazaiagasuuadlunnazesi
HANAIAY 15U NTAREZH TUQATUFII 280-300 U1
Tuwasg purine LlQ¥ pyrimidine base U893 DNA
ez RNA  @afu¥Ia 260 W lumas 7
dehydrocholesteral @AFUFI 285 W1 TUILAT
FluTnadugaduyia 410 w1 Tuwas astiagiiv

o [} Y = o 1
AABUYFIN 410 wTumag mmuﬂismu@ﬂmumq

450 wTuwes wazfiadwmiiugadunaar
AVEIAAY 250-1200 U1 TUINAT
3. 535UVIAVDININIINYILAAOUATILDIN
waauaa
3 v d’l T
1. ANUNUIYeIF UMY Inaszivan

@

Usmnavesasing gl 59d
% <3 Y Ya L Y eal’ tdy
gans1 I Termaesnnszquldiimisaderud
-4 ISt Aa A -4
Trannay e adaduaniudiuay ANy
3 A ::} o dy ] v v A 4
saziad Tudumisa lnariogadussd wean
ATz aduuANUNUeAY 1y ehile
Y

A v o o = ~ a N
mamwuwuw%mwumm UIUUN
Y a Y [ 1 a A
ApIMIUTINUANUITLURITIAFINNVT DY
lumsiiams luduana
3 A a o
2. WAANATUY  (melanin) UIULAT T
@ <3 a ] @
N32EAVDULATINA N U IEAADUATIIVD
o [ a [~
sdvans o'l dRinumailu
Fa
2.1 ARIUFWA (constitutive, intrinsic
Il 9
skin color) auanaanuluugazi¥omnad uun
I~ a a A Aa o o J 9
WuauAIv1Y Bavaes /Ig1 SuIuaaa’g
<=} (Y dy a 1 7 o 1
Wadaziinulunnyona uAraaU19dI919 11
o o S Y B ak o v
MO WUNUIUSAF I IUNATFINIIUAT N
<=\ a g’ 1 a
WAd IuAUAIASITNINAIAUAIVII NMTATEDY
a o <=t 1
HAEFUAVDI melanosome LALIIUIUHNAT LA
< 1 o 1 a =
8¢ melanosome NUANANNUIULAALYHAVDIE
2R
A & :I A I Y < A
22 @HIFAANUBIINR AT 1UNATYN
ﬂixéju (facultative skin color, tanning) aqns xé’u
= v A v A 4
Ao Seddani1l Toanioans luu melanocyte
stimulating hormone (MSH) %39

adrenocorticotrophic hormone (ACTH)



6 Puvabanditsin P

Thai J Dermatol, January-March 2005

Y
ANMUAWITD tanning zUANANU LA A

@ @

a J S
Sadvans hlemnznszquldiwadadadad

A v
MUY HAZINUNITNI LA IVD
aa A a4 4
melanosome ANINAITINANUNDNANAYIT
Y
NITAU

a v W v Al Y
wariuesailoaiudunsensaala
as A
Ha1eas ne
o TATUYAFULHIBTINNNEIAAY
3114 250-1200 W1 TWMAT 598V19929) deud
a I~ a [
WA a1 UN 1L excited state AZIZAAL
' A A o ' I~
gaanzlnd  emewanueenUNa iy
naanuaNyiou tazndanuueaIuneliing
Aaan = S a a = wvAa
Ugnseuaimeludadariu nasuguantia
¥
voada iU 1T a1 (oxidized melanin)
Y [l
Frrandmunioniesedoansilr Toaariiae
A ' < =~ J .
NIDUAIFNVBUTY (38n151n)N150l immediate
pigment darkening (IPD) uazmmw"lﬂsﬁawqa
v
MIOFITUAVNATINNDUVDITAID 190U
naeT INasen persistent pigment darkening
(PPD)
A Y < A a A o
o yasirwn lusadua i uImsvinm

o Vo o ' dy A A
wﬂwNﬁ"lumummmmmﬂaauq
A A A, v o Ao
o LUBDIUBLYDA N @,mmmoamﬂﬂamm

P
=< a

INABYYADATE (free radical) YU waniinly
a o U o a Bldl ag Y
VinwaInanzgadueyyasase el 1d
Y 1
pyyavdsZIIMBIloLaRING 1)
1<
3. Urocanic acid (4° imidazoleacrylic acid) 1

deaminated product of histidine ﬁdﬁdﬁﬂmﬁuﬁa

Y v v
azareriazasany lanaimia  estiegiean

mMsonau1n UVB 181119 1911991 urocanic acid
I 9 A
11l endogeneous sunscreen ISHINNDINNNIY
1asuanuseun  wazenseananzvuenuIfiy

A A a o
IMIDIAADUAINIG

v

4. Carotenoid Nazawegludumitmi ua
A (a o ' v o v A
HFunad liaunsatlesiuduasiennsed
sans1hlemn  ualisienumssudsenuudi
ualsaululSmagesiesne lsaunsd
gan1 1 lean'ld

aaa a U d' Y w A
4. Ufnsenmevauesvesiiniiuiielasused

oans1hlaan>’

@ @

Suidansthlenaiiognaadudie
chromophore (Huaded, wiawadnsooulaf
o, a aan s A =1 A aa 4

moluad) szinalgnsouadl Fuail vsendnd
o Y a q' a [
Mmlinansnlasuuilasvesriimiiavae
Usgms 1wy naoms ndiuaa nszqumsaiig
<=} ] [ da a o
Had eFunIILiIniud 1a1e DNA w94
1¥adAIMIda (DNA photodamage) H3BIAAMT
4 24 A
(EPUVDIUTIDIHDUDININIT

4.1 Sunburn (ultraviolet erythema)w

AOMIBNIAVVBIRINI 119991N5 9@
o £ g
ans1hloma Fajaidly UVC, UVB, UVA
[ 1 ] 1 dy 1 Ay d' A
Sadlundazanunaivzgady laaiioide w30

1 v R o Yo 9

chromophore A19n e I dnvaems Indiaa
A 9 N 1%
A1 VY HAda TP ULANAIIN Y

4.1.1 UVC erythema Ynassdsansilaloan
. - : -
9981 lurudnnuuETan uganmsanyllag

1 Y

Idvanalnl Fawan UVC wunsedseiild
NANULANTEY (pink) Moty 4-6 H1TuerdenIe

waziuaarzaame 1y 12-36 ¥ Tualaelid



Vol.21 No.l

Puvabanditsin P 7

aa J . v A o
ARS8 (tanning) aumn Sedsans1lalean
Y A EA
TusstigngaduTassunmiadlaa  uaniediu
< =} 1 A o Y
pvananALaziinanoviasaaen lagnss Ml
A o v A o ddyo 4
NaoAAvENEdl  Sadoans1 1 Tetaadtiin 1
Y 1Y s
UNINONLEU (keratitis)
& Vo oAk o Y a
4.12 UVB erythema 1Jug2959d@aainl#iinag
9 A Ty
ms lnduaaioonuuaa wunesas 90 ¥
I [ ~ a
Tuduaanaaiiuin UVB daudniesay 10 1na
o I { a [
910 UVA 8nBaig UVB erythema IJUNUFIAITA
¢ a I
Fanaly 2 2oy A9 immediate 1Ay delayed
erythema
4 .
14 immediate erythema wutHuiuAUTE
a & ' o a
mavuluszriemessd  vazanameldly 30
S Y ) Y =) N
win W leunennanuieulussdlaoase vse
p1nansadi ldumsnlasunlamani
POENN  dIU delayed erythema (sunburn
erythema) WuUAULAIAnely 2-6 F1ue uay
3 Vo o o A A
Wuaugsaly 24-36 52109 anvULAUITITOU
msoneuiali A Te1mstha vy uae Fou
A a aa
waziioseanadie lazimansesridndn
(tanning) A1 11 4-7 Tu
USasadluegennuensimzaaunila
TulSinarfesigaiiiliing delayed erythema
(38771 minimal erythema dose (MED) 117Y
[ 3| @
waanudy  Joule/em2  wSetlFanuTuTad
A A & o ya A
A9 MED  nfeszeznadainlfinaiunaa
' Iy A Ao '
nigunvsesi Iy Awes  MED 9
v
uanANNU TULAAZANAINTIZANUNUIVDITU
E
miiav laauaz dra19i WAl MED vee5ad

300 w1 Tuwwes  luaudivlszna 10-50

ml/em’ 598 UVB linzarmurunszanlimmiz
Y v
UVA imMyuNiunNsean
4.1.3 UVA erythema Wutios m31zmslngd
v
= =1 a v A I

uaaanssdeidesldsumssdganmily

Foem5oMUINIVDITId UVB 191 5081A9910597
Y a v A 1 v A

360 W lwuas 1lsuased 1280 mivessed

334 300 W1 lwuAT FHU UVA erythema Hauag

4 4 Y Ed
o

Ad1 vnAsIquilmeuRaly S9§ UVA 1z
I3 ' 2
duasuwaiused UvB mldinanuuaaiuay
4
1a
nalnmsnlasuuilasvesriimiaie a5y

@ @

2 L 1 a v A
siddans hlomn  wadludrurdviialins
AF1WAEMINAIVDY mediator Haa¥ila® 195U
EGIRETY prostaglandin, cytokine, chemokine,
adhesion molecule, growth factor, neurohormone
Il neurotransmitter W‘ui”nmmqumwmmﬂﬁ

9 a Y] v o =
Tuduaaiinnuasandosnuiumsnasunlas
199 DNA ¥03saanIniia Inesad UVB Tnano
wad lumias it msesed

Y

UVB linzqrmdndedumig dmssd uva

=1 '
92290NN

luszezusnyeamsonaunNTIa

o H o 9
dans1 T To@any mast cell JuFuUVUYDINITIUN
YMa9a159aA 1Y, serotonin LAY tumor necrosis
factor M 1Hviaea@eaUeIsdINUN LazaIfa

M " Ao Y q /g Yo A Y,
naunardanszquliaad Inafesougaing
prostaglandin (6  leukotrience daused
o B ) A g s
8031 I Torandagneadi Tasigoiuaadved

a o 2 J .. ' a
wadrviaraluans phospholipids wnelina

PUYADATZUAZNIZTAUMIAS N prostaglandin



8 Puvabanditsin P

Thai J Dermatol, January-March 2005

uaz  leukotrience  MMUUFUAU  LAZTINY
interleukin-100 #8999 11T HLLUTNVDINS
Inffuaa  mediator  FIMAINIALEASAINITH
ﬂizéju transcription factor ﬂl@ﬂﬁﬁ’)ﬁlﬁuﬁﬂﬁiu
] o Y 9 .
waeviude  MIRNMSEsNeaNs cytokine,
chemokine, complement (l8¢ adhesion molecule
Fl
YU WU neutrophil 8¢ T lymphocyte Melu 3
2 luandanie UVB uazlu 48 1 lisdounsad
v Y v
fananvzasaiydu luFuriluiauuuas
MENag 48-72 2109 neutrophil 148 macrophage
A Y & W oo ¢ 1 Ao qua
AR UINTUNIIA NG waamarilhlding
MIONMAUUMINAY  cytokine,  superoxide,
. = A o qu
chemotactic factor I8¢ protease Fzeai1v
a aaa 1 dl Q'/ '
malgdsoeoiies  uazly 72 drlusdem
v Vv
macrophage NS 1WIUgIga 1 laluwadiaie
I¥seouaeanas Tasas1e  immunosuppressive
cytokine IL-10 L8 transforming growth factor—B
Ia v o 3 =2 A
(TGF-B) NFAARNIN U ANUY macrophage 9

@ 1 o

anudrgrei limssniaunaias

o

@ @

= o 9 o
iQﬁﬂﬁ@i'llhi@mﬁﬂﬁﬂiﬁiﬁ]‘L!ﬂ']i“Hﬁi"llﬂﬂ
neuropeptide %Y substance P, calcitonin gene-

o

5 <
related peptide (CG-RP) 184 e lisaniuas
o [ 9 Y J Y <=} Ia %
Au wazdanszquliwadauliad vaard1Ia
LALIFAANTINABAIABATS 1 neurotrophin LAY

o . . £ o Y a )
03 LUl propiomelanocortin #9911 1AIAANTHAT

. A A ' Y
mediator 9U°) 1¥931 OL MSH ttag CG-RP ¥l
MIoAEUIIAN

4.2 Melanogenesis (melanin pigmentation,

. 1,2,7
tanning)

@ @

aa :; (2 Yo s
gindmaslasusedoansilalen
[~
nailu 2 szog Ao
4.2.1 Immediate pigment darkening IPD
(immediate tanning, Meirowsky phenomenon) @
Y 4 '
Andunatu lusyrimetawazaeadiio
aa ) a = o
ngamouas aanvznaulnglu 6 da 8 #alia
1 a 1 <3
aoun nalaiaan UVA uaziadsaueaiy
= <
n3gAuli reduced melanin nfaswiilu oxidized
melanin FaFIUAN varSIddiienmsnszne
<=1 Ia o <3 4? aa K :;
Yo UNAAFIFAaHINIWINAITIVY FHIIAM
v A Y Aa o 2 a M ~ '
auil - sdmidenduiu 2w lugezisenn
4
persistent pigment darkening (PPD) Y14 IPD tia
PPD Timunsareileanudunsiennsad
dans1llelan
4.2.2 Delayed tanning (true melanogenesis) 3%
P4 v
wavuly 72 ¥1luadluman UVB wag UVA
YT1nu5ed8¥ 1Y tanning vzuanaeiuluug
A
azwoma uaudmdedlilSune 33 mhves
a 2 o Y .
AUAIU 997114 tanning

A 1 oA

na'lnmsina delayed tanning 1¥®133d

o o Yo Jd Y 2R A~
f‘)ﬁﬁ‘ﬁml'ﬂ@mﬁﬂ111’?’1]1”’31!!;"]5?1?51?(51\1!;1]@?(1’]11@8

b

'~

Y o & A & 4 2 as 4 2
FIWITUIULNANYUY mmmmﬂmu Yaay
Fa
dendrite UANTIVININTY T1UIUVD melanosome
' 4 Fd
NN YUIAVDY  melanosome  IAUY AT
[ 73 A a
Fupzvisaduariuneluy melanosome
A d?‘ = 1 9 ) @
INVVYULAZUNITAI melanosome U UFAANINU
T 4 v 1l
WY 398 UVB M liinaiind luiun 6 nids
= < v A o A aAa
NYIIA uazmu%ﬂwqﬂiuau‘ﬂ 21 WANTARNA

F
A1 (delayed tanning) 92¥2810aAUOUATIEIN



Vol.21 No.l

Puvabanditsin P 9

@

s1doans1 1 ToaaTaswud1 MED voan Moy
42

TR ETAY

4.3 DNA photodamage !!a mutation 127

@

Ia ] A 3 =
DNA "’UE]\‘ll"]fﬁﬁW’Jﬁuﬂlﬂuilﬂ,ﬁﬂﬁﬂ@ﬂcﬁﬂiﬂﬁ

a

]
A o w

(chromophore) N fyiga  Sedvhldinans
A A
wasuudasmely DNA  msiweulesuesay
a = IS . e e g !
nsaozil ludswiu dipyrimidine 19U
cyclobutane pyrimidine dimers (CPD) (lag
pyrimidine(6-4) pyrimidine photoproducts 1AgWl
Ia @ s Y <=
meluadrivisasaaaiaiag M3
v Y v
wasuuaamunaluyadn 183y erythema n50
suberythema dose Y93 UVB lag UVA Tuauin
¥11 UVB mldfinamsnlasunilasves DNA Tu
F
%1 basal @31 UVA deeldninundy UVA gaun
0 HAADIYAAAINIY 1IBIFARINTHRULILY
DNA 01iimsdaiseansaoii Tunlaeulyl
° ' A A 3 '
Tud s cytosine tauagily thymine Wy
luaie CPD azlimssouusyy DNA  $1n71
pyrimidine (6-4) pyrimidine UaZEINVINT
' % ] '
FouLsY DNA &9 cytosine 9215303105
. 4 o , A
FoULYN DNA B9 thymine tazilioiinisnie
v
SeddUesq  MsvouLwy  DNA  ©19img
Ea E Y
AAIeUVU0d DNA 110UH TUANAIAS MY tumor
v Y
suppressor 53 protein  IWNUUNAIRIGTIE
Y
dansihalomn  Tusauivilfiaadngaoglu
d’?’ A 1 Y
seey Gl WIuWeveuusy DNA Iveglu

J

a d KX 9 1 a o
anminaauysal Jeeld liiRamsnaneiusg
s 1 a 1 a e’dy
VDAL LméluﬂuN’J"U'l'Ji]Z"llll,ﬂﬂﬂ§1ﬂj;]ﬂ1iiuu
[ da a
44 MIduANZHIMAY A (vitamin D

synthesis) 17

a a A S 9 ada v A
Induannesitosn  Unanamial
4
Msa193miua Tag 7 dehydrocholesterol 114
AiltazgadusidoanslaTermasae 250-310
= Y a a .
W lwwas Waswidu Im38u D3 (cholecalciferol)
| a d' I
qaduihgnszualaiauaznldewily 1, 25
dihydroxy vitamin D3 luduuagla wuduxad
WINIT9Y vitamin D receptor (VDR) 330U D 94
FIUFUATUMNMTNT YYD LA UALAAM TN
YDIFUYATAINITY

4.5 Alteration of cellular immunityl‘”'ll

@

daumsnannzgiiquiu Werviia 185y
$9@dans1 1 To@anyI Langerhan cell H$119U
anaauazseddaniillemai 1 macrophage

A Y us»’ @ 9/ v o Y a
waswdn lusumiwiagmiisdmi unans
¥a3 TNF-OL , IL-10, TGF-3, 0L MSH 11az CG-

4
RP  m3mariinamiihauveusadnaiewiia
Sadtimaldvurumsaiugu T-cell Usauuils
Tinmsaeuauesdeasnegiuianas  luauid
Y

¥19M3NANIZYIRUAUIZINANTIAUAIAGT T
wuNi3 aHIMTeiesndn 11109910 DNA vodsad
a o g o A =
At Tuanananngadus e
(chromophore) M 1¥isaaiiialnAves DNA &

piduiu lauyselae iaunsasidaead
Y

4
mariild  msudafveusadnaeiugifiuiy

4
= @

uag L“dlfﬂ?h trans-urocanic acid G‘]?Qﬁ%NGUuW

Lo

@

uN

-

185u59@danm1 loaaiiluasnagidu

Y a9y o o o
114i&’ﬁJUQﬂJﬂMﬂuﬂ1ﬂuﬁﬂﬂiL‘]ﬁuﬂu

v Ao

mynaaodlunynud  59ddani lalean

NTDaAIMIURDUFUN e (contact

v o o @ A

dermatitis) 18 taz luilogiiudauied UvB Snmn



10 Puvabanditsin P

Thai J Dermatol, January-March 2005

A YA 2 A 1 v Ao A
Huuinile Juvenssdsanstlalean UVB Lile
MUNWIZNANITONAMNTHINIUVOS  Langerhan
Fa
cell TuuSnaniuld uazseddansillennd
Psmagademenidaznamsiiauues T
suppressor cell 1987 LAZHINLIINITNIBTIT
UVA  5aunusudsemu methoxy psoralen
g a d v A
(PUVA) Ninatls1ngmsalisumsniesad UVB
4.6 Actinic change, premature aging and
carcinogenesis7
< a @
WLITQUDININUY  basal cell carcinoma,
squamous cell carcinoma (/8¢ melanoma WUy
a a o ' 4 o =
TunSnarmisuensuideldsuuaailu
pawy Taemwz luaurimddiogidun
vq & d3 av a0 :
Tordeluiundaiisedoansi i loandos
g = v A
aaeaniall Sedte 250-420 w1 Tumes iy
suaTeaatrasiIniia Tasmmizsiiliing DNA
A Py, 4 '
damage WoTNMeaTraaulvinaunuy 919
~ Ay o ad o w
i mutation SszvuglduivlnAnamIsaiiie

s a Ao yy ' a 2 Y Yo
L“Bﬁﬁ"]ﬁﬂﬂﬂﬂﬁuullﬂ Llﬁsl,uﬂﬁnm‘;lﬁvlﬂiﬂ

a @

udauaauun uazszuugiduiuilesiumsing
< a S g A y = 3
vz dluuinaniunendslidie Tawuwzse

A o A &£ WYy o Ao
ATaeelunSnadaldsusiasansiTean
azaululFinaga
v A o v o Ya @ d' 1
sadoans hloaadai lirmiaiieddu
3 o
V19 WA taziuvaoadearesdany 91nms
AN TANINVOIAINTTINUANNH LIV
P @ o YY1 4 ' P
wadgsumiad i adwave g5 wvousad
sa a =y A
wazvuInveussaanallng aaunslasuuntlasn

9
) v Y .
mﬂqﬂuﬁvuwuumwu solar elastosis ﬁﬁ]‘W'U

4
elastic staining-fibers vinalavy aewn lrlies

A 2 a .
IMAUITHINLAZID U19ATIN degeneration ‘U’ENN],W
s A <
WTIHAI solar clastosis ©1TUNAIN UVA
9
ms1e59d UVA awnsanggrnudunludumia
I =R ' (= 1
Llﬂllﬂﬁﬂﬂ'ﬂlmi’MWﬂﬂ'J"liﬂﬁ UVB LL@IH“]JN
a J a a’/’ @ Sldy
iwdmaﬁmmmmﬂaEJume“lmmmemu

IS 1
Wuwaan postinflammatory UVB burn #1171

12-18

mistlesnuuaauan

Tuasfensnuazdod Tusia RS RETRIAT

9
Amidlugauad™>™" auluainivezndauils
' ' g 5
Tt aswandm Inapiluansydanad

A a v o a
ﬂﬁ35ﬁ‘ﬂﬁﬂ’]Wﬂﬁ’]ﬂﬁ’]ﬁﬁﬂ\?ﬂullﬁulﬂﬂ Gl,u‘]J’N‘]ﬂﬁ
¥ A Y 9 o @ " a
ﬁ]gcl(’lfw"l)' LlagWallllllﬁ\juﬂwtﬁllu1uuﬂ1§]ﬂuﬁ\1wj

Tulanan  wazdaelnileaaaaalddle

. 1< 9 ' Av Ao
Ritter 1ugnulunaaaiiseddansilrloan
~ o ado g ya A 9 v
Hnenusdiildnadud vazms luduaa
NMIANET  WUNAURIVIIZAAMS THuan
e lunuluauAid  deuumsIvenuas
anugalaeusoilosdums lmduaald
o I~
Ty a.f 1911 Unna Aunuasananma
et (chestnut  extract) fo 6, 7-
I o
hydroxycoumarin  (Aesculin) Wuensileadu
HAUAATIIAAY 325 W Tuasuasinaasuy
. A o A
WEY aesculin ¥® Zeozon aeﬂmwmmweﬂﬂﬂm
waanea 1l aa. 1922 wuansileafuuaada
Tn3i Ao 2 naphthol 6,8 - disulfonated sodium (10
o ! . . < g o
GINVI tannin LAY procaine mﬂumiﬂmﬂu
HaaAN
Tl af 1928 TMsAuND para-amino

S5 PABA) e13%8an15 Inil

Y
1

uaauadaidmnala lupaissyn 20 nszud

benzoic acid



Vol.21 No.l

Puvabanditsin P 11

mmﬁﬂuﬁﬁmmumnmiTwﬂmymwmé’ﬁaﬁyq
VFEN  L’Oreal Gl%’mww@amﬂffﬁmimﬁymw
a13tleeiuuaanAn benzyl salicylate UaAIMNY
Wlugee  Aeanlins 14 titanium dioxide 1Az
yellow petrolatum 1Huastloatuuanan 11
A, 1942 fion1dens PABA 10-15% Tudianse
Tadulawauuoanssod

Tund. 1942 fimsildennlasiidiy' ves

astlesiuuauan HoNDINNOIMATNTY

assnumasduve Irhan dynssunanans
Hosunaaaad msunmsdedo s iu

v d‘ a wAa d' a
vauaadalunay efagliatignieu
A = = @
anlunziansenzianste  Umsanyasileany
uarauaa 12 wile etleanusadluyie 297-365
A o ednyy ¥ o o
W T3 Taenansann lavzdoanuiin

ANNTONUYUNYUANANAI linendalu

U

g s1mgnuaziasade #anmsIvewuN
miﬁw'mmmgm Ao dark red veterinary
petrolatum HAZIUANTT phenylsalicylate $ou
o =3 I @
az 10 astlesiunawaadinaeiugnsilede
v v
naanmin ldimsiannastlesiunaaaaiy
é’ a =t k4
mpvurateria 1A a.f. 1956 Schulze 4
Usziilszanimmanstleaiunaann  uay
Gieter dl@ueItTNAdoY sun protective factor
(SPF) wazlidl 1962 a3 benzophenone &
nldiie)nilesssd uva
1. viavesastesnuuanan”"
mstlosduuaauaa Tasutianuilszansm
Hoatusiduaazye 4 2 uuy fe wiatleaiu

@ @

1dvani1 I Toaad (UVB absorber sunscreen)

a -7 v A w
wazyiatleanusedsansi i leane (UVA
absorber sunscreen)
mstlosduaauaadauanyazanil
I A (% a R
Ay 2 vuufemstlestuuaaaasianuLea
(physical sunscreen) wazastlesnuuauanviia
Talsauars (chemical sunscreen)
1.1 mstlesnunaaaariaiuuas (physical
12-18
sunscreen)
U csy I ' . .
anquilaztlumivedlane 1Y titanium
dioxide, zinc oxide, chromium oxide a% red
A
petrolatum uatAva1snguT lutionld mwsizanw
=< 9 I =S =
nuvzasiowiunasdynn  eguniwaulu

a > =3 9 v
VILIUNN ANUNVUFAITIWTDASNOUIIT

o

Fana1lhTomamano  waeTaNouRi Ay
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aoun ldimsnannaanes liivinadnas
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gans1 1 Teanlaa Jahlfensyianuuaa
TR TGIER N ERE T eI RN REE AT
LHGER (fine 150 ultraparticle) 19NN
azfounauidiasnguildiansagaduied
sans1hlemaladle  astlesduuaaiaasiia
funaedainefudus TnareiFedrendin
M aseEuasiaRuaeselglse Tenie
AUANVABNUNINVIHB A EINTD
Yosuuaauanlaa asiunasiionldly
ﬂﬂi}lﬁu o titanium dioxide 1182 zinc oxide 81
waus i lsE AN s RN 12
FinazDeARATUTIT

titanium dioxide

dans1 1 Toraail 19@ @ zinc oxide Frgazion
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Tuwas (Foauad)
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o @

) 3. Sadsashleaae  380-400 w1 lu
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a3
mstleatuuaauan asileafuuaanan
AN (ground state) ANINTIY (ground state)
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nandasitesiunauaayiia 13 wead
vaewialdiaonld iionouAUBIREAIN
#oamsvesdfu3 Inanguil

- Cinnamate 1AZOYWUS @13929AFD5E
280-350 W1 THWAS TABAWIZE9 305-311 W1 lu
as o wsﬁﬁﬂui%’"lﬁ’uﬁ 2-ethoxy ethyl-p-methoxy
cinnamate, Diethanolamine-p-methoxy cinnamate,
Octyl-p-methoxy cinnamate, 2-ethyl hexyl-2-
cyano-3,  3-diphenyl  acrylate,  Potassium
cinnamate, Propyl-4-methoxy cinnamate, Amyl-4-
methoxy cinnamate, Ol-cyano-4-methoxy
cinnamic acid, Hexyl ester-4-methoxy cinnamate,
Cyclohexyl-4-methoxy cinnamate

- PABA (Para-aminobenzoic acid) (g
ouNUT  dzgadusd  280-350 i luiwas
Taamzdae 296311 wilumas asfinonls
fi® Glyceryl PABA, Amyldimethyl PABA, Ethyl-
4-bis  (hydroxy propyl) amino benzoate,
Ethoxylated-4-amino benzoic acid, Octyl dimethyl
PABA

- Salieylate wazeyiug fieuld 5 wiiade
Octyl  salicylate, Homomenthyl salicylate,
Triethanolamine salicylate, Salicylic acid salts, 4-
isopropyl benzyl salicylate

- Benzophenone uazauﬁuﬁﬂzmcﬁu%ﬁ
280-380 W1 Tuiwas Taammizsaa 320 W Tumwag
I 5 wua Ao Oxybenzone, Dioxybenzone,

Sulisobenzone, Mexenone, 2-ethyl hexyl-2-(4-

phenyl benzoyl) benzoate

[V.4 v v A

- Camphor HALOYNUD AATUTITBI 290-

g
4

300 W1 TUNAT T 6 ¥UAAGH N, N, N-trimethyl-4-
(2-oxoborn-3-ylidene methyl) anilinium methyl
sulfate, 5-(3, 3-dimethyl-2-norbonylidene)-3-
pentene-2-one, OL-(2-oxoborn-3-ylidene)-p-
xylene-2-sulfonic acid, OL-(2-oxoborn-3-ylidene)
toluene-4-sulphonic acid, 3-(4-methyl-
benzylidene) bornan-2-one, 3-benzylidenebornan-
2-one

4 @ @
- Dibenzoyl methane LLﬂZBHWHﬁ%%ﬂﬂ%UN?’f

u
E4

260-400 W TwwAs U 3 BUAAIH  1-(4-tert-
butylphenyl-3-(4-methoxyphenyl) propane-1, 3-
dione  (Parsol 1789), 1-p-cumenyl-3-phenyl
propane-1, 3-dione, 1, 3-bis(4-methoxy phenyl)
propane-1, 3-done

- Anthranilate 1azoYWUT vzqAFUSId 336
W luwwas 3 2 ¥HA A9 Menthyl anthranilate,
Homomenthyl-N-acetyl anthranilate

- mﬁ?}uq U Digalloyl trioleate, Lawsone
with dihydroxy acetone, 2-phenyl benzimidaxzole-
5-sulfonic acid, 3-imidazol-4-ylacrylic acid, 5-
methyl-2-phenyl benzoxazole, Sodium 3, 4-
dimethoxy phenyl glyoxylate

astlosiunaaaartialilsauas  @wnso
wsend13u Idvateuuy wu asy Taduaziea
nandusiezih19aling 1iuedauiles
Wﬁ%"l\“ﬁﬂ\i%ﬂWUiﬂﬂﬁﬁlu L“ﬁu ﬂWiizﬂTﬂlﬁﬂﬂ N3
i@ nmauveiiondy Wiounastloanu
HAUAAUULANNY (contact urticeria) NIBLUY

HUUNSURE (contact dermatitis) U318UMTUN
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astleaiuuaauans WMSURLES (photocontact
. £ A s
dermatitis) MnVuLaz luaudadudrheaisen
o liinadgadu
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FDA wesansgossmiaastlosiuudaian
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duenansasiviie laeg ludealdludaen
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‘]JEIﬂﬁ'i'iWﬂmv],g]} (safe and effective and are not
misbranded) #1511 category II Falsifivotuduna
anudaeass  wavdszansamdalimiveu
Foron daudrslu category 1 lifidoyavea
Uszansnmuaz luaunsovenasswgald
suhlundasasidosunaaandauend1 SPF
vedouiluanslu Category I
astlosnunaanaalunqy category 13 21 én

{ I a 1 @
M3199 2) Wurialdswas 19 67 uazhuues

' Y a <3 v A
nolinanzisdludainaaes eosnnlu octyl
£
dimethyl PABA imsduilouvesans
. . £ Y a < v 2 o
nitrosamine #9009 ldNauISludainaaosvai
Ianuilenvesastlosiunaauaangy PABA
o a @ do Y ' ] ] U
aaay  Hagiumdaasuaiingren lilsasnqu
PABA (Non-PABA)
drulsemeglsi, eoams@e uazqiiuais
o 34 A 9 '
HJoatuuaaaiuniosdion udazdszmeay

2 ) o ' a
11ﬂﬁ1“])’ﬁ15ﬂﬂﬂﬂullﬁﬂllﬂﬂﬁ?ﬁ"]ﬂuﬂGlUﬂ’ﬂll

2 & ualuilogiudl 3 & Fagnaewueeniio amyl WuduAnA1iY

dimethyl PABA, 2 ethoxyethyl-p-methoxy

cinnamate 9% digalloyl triolate SEREATSTIOR

mﬂﬂ‘ﬁ 2 FDA-OTC Panel Category I Sunscreens

Sunscreen Chemical Approved Dosage (%) Type
Aminobenzoic acid 5-15 UV-B
Amyl dimethyl PABA 1-5 UV-B
2-Ethoxyethyl p-methoxy cinnamte 1-3 UV-B
Diethanolamine p-methoxy cinnamte 8-10 UV-B
Digalloyl trioleate 2-5 UV-B
Dioxybenzone 3 UV-A
Ethyl 4-bis (hydroxypropyl) aminobenzoate 1-5 UV-B
2-Ethylhexyl 2-cyano-3, 3-diphenyl acrylate 7-10 UV-B
Ethylhexyl p-methoxy cinnamate 2-7,5 UV-B
2-Ethylhexyl salicylate 3-5 UV-B
Glyceryl aminobenzoate 2-3 UV-B
Homo menthyl salicylate 4-15 UV-B
Lawsone with dihydroxyacetone 0.25+3 Darken Skin
Menthyl anthranilate 3.5-5 UV-A
Octyl dimethyl PABA 1.4-8 UV-B
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Sunscreen Chemical Approved Dosage (%) Type
Oxybenzone 2-6 UV-A
2-Phenylbenzimidazole-5-sulfonic acid 1-4 UV-B
Red petrolatum 30-100 Physical Block
Sulisobenzone 5-10 UV-A
Titanium dioxide 2-25 Physical Block
Triethanol amine salicylate 5-12 UV-B

PABA Derivatives Listed as Catesorv I Sunscreens

1. Amino benzoic acid (PABA) 4@—{: OOH

CH,0H
. \ COOCH + ISOMER
2. Glyceryl amino benzoate M
CH ,OH

3. Ethyl-4-BIS (hydroxypropyl) amino (cH CHCH*'N—/\\-} COOCH,CH,

benzoate

4. Amyl dimethyl PABA (CH,) _\_ COOC,H,,

5. Octyl dimethyl PABA 4@ COOCHCHC,H,

C H
(2-ethylhexyl dimethyl PABA) ?
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Salicylate Derivatives Listed as Category I Sunscreens

COOCH,CHE i
1. Octyl salicylate (2-ethylhexyl salicylate) ﬁﬁ\lf/ Hooen !%'H Ceti,
L A C:H,
OH
e CH,
coo LT
r‘"\;;’ [ CH,
2. Homomenthyl salicylate M oy H f'fﬂf-i s
(HMS or Homosalate) coo g
-
Q eH) o
- ~~oy H ek

3. Triethanolamine salicylate ﬁ/ COOH - N{TH CH ;QH]]
S ou

Cinnamate Derivatives Listed as Category I Sunscreens

1. 2-Ethoxyethyl-p-methoxy cinnamate CH 3OOCH =CH—COOCH,CH,0C,H;,
. N . H
2. Diethanolamine-p- methoxy cinnamate CH 30_©_ CH=CH—COOH" R (CH ,CH, OH)Z

3. Octyl-p-methoxy cinnamate (2-ethylhexyl-p-
CH CH= -
methoxy cinnamate) 0 < > cH—Co0 CHZ?H CH,

CaH;

Benzophenone Derivatives Listed as Category I Sunscreens

HO
1. Oxybenzone Q c @, OcH,
Il

o

OH HO
2. Dioxybenzone
y g oo
@]

HO

3. Sulisobenzone @' ﬁ OCH,
o]

SO,0H
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Anthranilate and Other Chemicals Listed as Category I Sunscreens

1. Menthyl anthrailatye

2. 2-Ethylhexyl-2-cyano-3.3-diphenyl

acrylate

3. 2-Phenyl benzimidazole-5-sulfonic

acid

a [ d v
3. wansamiasnusaanaalulszmalng®™
mstlosnuuaauaaganu InesiniGsneiv
uaa  lunsenmiggamniosdion  w.A.2535
= Aq ¥ & ' A o o
U804 asnlsiluarunanlunansuan
I o e A
1n509d19 19BN nilesrniie  wedu

VD93 1NYVINOUATIINILNADING AT

4 E4
o A

dans1 o W Tysaudeenstloanu

Hq 1 Y a o s A 9 A
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9 ~ @ a o S A
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a s Y S A 9
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A o 2 Ao ]
IATPITI0NAIVANHNILDUATOIF1D 195
pliNANITNUNIBNOUATIBABHS InATaua
dooniuaiosdionmuauiey  Iasduinau

YY A Ay
AMUTNTTUNITOINTLUASY muqu‘lmwammaw

gY

Mhastlesduuaanaannaialszmedeauda

@KCOO@
NH,

P,
C=C—COOCH,CHC
7 | ’F Hy

CzH;

@

CN
HO,S :
: [ |
N /l\co
H

swazBeaneumsnaanIeviuin hivesni 15
ol

mMsnavanstesiuuaaanluunazisy

a o ¢ A o Y a
voswanduy iletlesiuuaauanc: Idsiianay
YTavesasuana iy uazingnizning

9
AuauiatiatazlSinugegavesaslu
paafmal (39 3) elidusTnnilasadt
mizasenne lMAAMITEMs  uazensug
a 1 a < ]
yiipo1ane lMnauzi3eld 1Y amyl-dimethyl
PABA, 2 ethoxyethyl-p-methoxy-cinnamate LU
. . <KXy o 9 =
digalloyl trioleate edeatimsthsy Tamadhafes
A g Y a

YOIATINOANATOIVT 1nn

lunsesmigajamiosdionvesilszmea

9 o

Tne we2536 Tadsemaasilesdunaanung
a I @ A
sialusnuaguilszianuazdnyuzaui

fvua uazauguoasIdugagansmualn 19
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mM51an 3 siauazSnamsilesiundwaanunszsniggamiesdienveslszmalng (w.a.2536)

oUAY Fomsmuau sandaugagailily
1 WUFasa ksian (benzyl salicylate) 10.0%
2 1ona laenaeyd Tu iy Twea (ethyl diethyl amino benzoate) 1.0%
3 e W31 - lawiia ozii Ty Taion (ethyl p-dimethyl 1.0%
aminobenzoate)
4 w5 - ozdi Twnulwdn 1eda (p-aminobenzoic acid) 5.0%
5 00NV Tau (oxybenzone) 10.0%
6 oonhia lawia WU (octyl dimethyl PABA) 8.0%
7 PNAUNNTA WIT-UNONFTFUUUUA (ethylhexyl p-methoxycinnamate) 10.0%
8 TaTusnan (homosalate) 10.0%
9 nsaddawugian Txa oa TWiin wazinae TnunaFey Tefey uag 8.0%

4
lasiomIualiuvesansi (phenylbenzimidazole sulfonic acid and its

potassium, sodium and triethanolamine salts)

10 laleasen®ue® Inu (dihydroxyacetone) 5.0%
11 oiadu lalaasond InsWan1un (ethyl N-dihydroxypropyl PABA) 5.0%
12 naesea 1-4 ozl lwwuu lgen AUs Y aau 3.0%

(glycerol 1-4-aminobenzoate) free from benzocaine

13 uuNa ueUNI1Eaa (menthyl anthranilate) 5.0%
14 2-faenda 18 kyian (2-ethylhexyl salicylate) 5.0%
15 @gaiﬁm‘]_luicﬁu(sulisobenzone) 10.0%
16 laoondiuu Tou (dioxybenzone) 3.0%
17 launalada lasTedten (digalloyl trioleate) 5.0%
18 aos oy navwegi lalaasendued Inu (lawsone with 0.25%01 3.0%
dihydroxyacetone)
19 2-ehaenda-2-lyenTu-3, 3-lailiia-ezn3ian 2-ethylhexyl-2-cyano- 10.0%

3, 3-diphenyl-acrylate)
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4. Uszansomvsansilesnuuaanan™

Ao @

ueranaaiissdoan 1 Telaaogrnatesi
AU FINTOUATIWADAINITG AD ¥I9 290-340
4 A . 4
nluwes  dieannde luliasilesdunaanaan
awsnlnilesriesidsinan ldvua  Felins

v A

nauasaneyiagatleatusadlugraniaiu
4 a o o v v A v
e li ldnansaainilesdusadsansilTeaen
Yy 9 4%‘ 9 A o 1 a
Tandavy msldasvateriiadarsanilsua
Msuaazyiinas Mlinsszaeanas
msialszansnmvesanstlestuuaananil
naeas Usziiiumalaeldlgnserves
dans1 hlomausazyannelfinanms
nlasumlasduromiia Adends  mMIsdarnams
Y v A o =
Tusfuaa  (erythema) In59d@dans1laTeand
Tagma/suassdni iinaseauainne
3 a v a
NOIUNU (minimal erythema dose) YDININIINM
mstloasnuuaauaaaelTnasianimliinases
uaaluusna lumansSenlszaninnms
ioatusadsansilale@niiin  Sun  Protective
Factor (SPF) 35ninaaauiingy Uuaigiuia
waz lanageandsanuilszansniiieldniasa
1 v A a v A @
ua luuaanaadafidSnasiasansilTeaane
TulSuage  wazluilagiiuyedims 1a5usa
gans1 I Teawazaudunannuaziliing
d' a @ Y [ = Aasn a
m3taeuveIrRIvIeldmuiy 39n255331 521U
Uszansmmmsilosnuvessiddansililemn
9 A 4 A .
IRERE] muswmm”lui’]fni;uu A9 Protective Factor
of UVA (PFA) %38 UVA Protective Factor (APF)
Y
naasuldlsziumsinasesdning

immediate pigment darkening (IPD) H30

persistent pigment darkening (PPD) Y9913
astosiunaweaiisunuuinulinm - ms
4
nAdOUNI PFAIAy APF daliilgm mszdaladl
inFoanulasIdMIRsIUAIMGIgane  tazHa
mynaaeudinaIaniou
4 v s

iiesnnsvdoansi hlomaasonans
Memvesszuugiquiu®? Ssdduhld DNA
youxagmiudemonanmsnaeRus v

¢ ¢ a o A& a 4
wad  uaznuNzs st luusnan

KX A

1@susadazaw JWMIIeNoNAaoUMI

@ o @

nlasunlasvesszuugiiquiunas1dsused

(38771 Immune Protection Factor (IPF) Tagda
msnlasunlasvessosruuiduda o ldsy
mstlosnuuaauaaneunesId Tnge1ams
nizgquldsmeuiansduda 15U
dinitrochlorobenzene 'Vi?@ nagevlu é}ﬂ oI} WB!}
Y
FudiaTanziina Fnaaenliarsileadiu
uaauaataze1usIdsans 1 Teraaluusna
AmTaneutlanumsuialeIsmsums
NAFOU photopatch testing 1WvuNusoEo LAY
a A @ @ a P "W Y
vSnanmastlesiunawaaduusnan luld
me1r IPF G liunsvanemszasmsnaasy
FUFoU AIUMTATIVWINMIITONI DNA 1933
finger print DNA vedlsadniniiagalasusad
A o I I ax A
Wemanstloafunaauaanerndudiznaaouna
PP A < I Y ldy
DNITHUY msulasunilasnerad]uveu e
Uszanimmuesansileaiuuaaanld  udms
Yy Ea
nadouungegluiuITeszezIIn
Imstszdiwlseuneun sun  protective

factor (SPF) N13nAa®l UVA protection factor
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(APF) 1182 immune protection factor (IPF) i
ANNARAndoINUNIe i MT1zMINAdel SPF
UATTIULAZININIININATOY  APF 1Ay
IPF  uawiiwa laeandnanuelaingiy  APF
I o v o q’/’
Wuran153IAve9598 UVA 1ag IPF 923anang
v A @ = 1 [
siddans1 hlomaiiuaze ua SPF Jammizwa
voadans1hloaal  luswiaa IPF Agazd
ununlupdasamdosiuiaaaamsIzay
AdmatuReueIsIasans1 hlomaluszes
Y Aa A dg}
817 lugu3 Inaliunnau
5. mstlesfumsuasuanlugaunivesunng
3 = wa A
HazINduns MsNguanliansy 8 Uszms Ao
1. gaiusadoans1 T Toraadall InyaerIml
A v A ]
Ao 59811924 280-380 W1 TUIAT
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Allergic contact dermatitis caused by

wooden rosary

Poohglin Tresukosol MD,

Suwirakorn Ophaswongse MD.

ABSTRACT:

TRESUKOSOL P, OPHASWONGSE S. ALLERGIC CONTACT DERMATITIS CAUSED BY
WOODEN ROSARY. THAI J DERMATOL 2005; 21: 24-35.

INSTITUTE OF DERMATOLOGY, MINISTRY OF PUBLIC HEALTH, THAILAND.

Allergic contact dermatitis due to wood is more common in individuals working with raw wood than in a
consumer. When the wood is prolonged contact to the consumer skin, the acidity of sweat will oxidize chemical in the
wood to become an allergen which induce contact dermatitis. There were few reported cases of allergic contact dermatitis
from finished wood items; such as wooden jewelry, knife handle, wooden chair, chin rest of violin and mouthpieces of

musical instruments.

We report 4 cases of wooden rosary contact dermatitis, three are allergic contact dermatitis and one contact
leukoderma. All patients are Thai male 35, 42, 48, 68 years, with history of wearing wooden rosary before developing the
skin eruptions. The one with contact leukoderma had no preceding eczematous lesion. Patch testing showed positive
reaction to saw dust from their wooden rosary. Patch testings were done on 10 normal persons with negative results. After
discontinue wearing the rosary the lesions disappeared within 3 weeks. According to our knowledge there has been no

report of contact leukoderma due to these wood.

Key words: wooden rosary, allergic contact dermatitis, leukoderma
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A15197 2 Types of dalbergiones present in the main members of the genera Dalbergia and Machaeriu ’
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CME Patient 1
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Department of Dermatology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand.

History

A 25-year-old man developed progressive
asymptomatic yellowish papules on his face for 4
months. He had no history of hyperlipidemia or
phagomatosis. There was no pertinent family
history of similar cutaneous features.

On examination, there were numerous discrete
erythematous to yellowish papules on face, few
lesions scatter on trunk without mucosal
involvement (Figure I and II), no café au lait

macule. Other systems were unremarkable.

Figure I

Figure I1

Figure 111

Skin biopsy demonstrated histologic features

as shown in Figure III.
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Self Assessment : Question 1-5
1. What is the most likely diagnosis for this
patient?
A.  Adult-onset xanthogranuloma
B.  Pyogenic granuloma
C. Reticulohistiocytoma
D. Keratoacanthoma
E.  Granular cell tumor
2. The characteristic histologic feature in this
lesion is
A. lipids that are double refractile to
polarized light
B. touton giant cells
lack of fibrous tissue septa
D. multinucleated giant cells with “ground-
glass” cytoplasm
E. attachment to tendon sheath
3. In what population is this lesion most
commonly found?
A. Elderly patients
B. Adult men and women
C. Teenagers
D. Infants (first year of life)
E. Pregnant and nursing women
4. These lesions are most likely found on

A. extremities

©

genitalia

C. nail bed

D. head and neck
E

tongue

5. Which of the following diseases is the most
frequently associated with this condition?
A. Hyperlipidemia

Malignancy

Histiocytosis

Sarcoidosis

m o 0w

Neurofibromatosis

Adult-onset xanthogranuloma

Juvenile xanthogranuloma (JXG) is a benign
self-healing disorder of infants, children and,
occasionally adults, that is characterized by
yellowish papulonodular lesions located on the
skin and other organs in the absence of metabolic
disorders and consisting of an infiltrate of
histiocytes with a progressively greater degree of
lipidation.

JXG is the most common form of
nonhistiocytosis X. It appears with the first year of
life in about 80 percent of cases . Gartmann and
Tritsch reported the first case of xanthogranuloma
in adults in 1963 °. Since 1969, a total of 118 cases
of xanthogranulomas were reported in adults,
mostly solitary lesion involving the eye. Six
percent of patients had more than 10 lesions ’
Therefore, xanthogranuloma in adult life is not
uncommon.

There seemed to be no definite sites of
predirection, but mostly found on head and neck ‘

The lesions may undergo the same involutional
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process as in children over a period of several
years >0

JXG has been noted in association with
neurofibromatosis, but no concomittent
extracutaneous lesions. Neurofibromatosis has also
been found in adult-onset xanthogranuloma FESI0

Analysis of plasma for abnormal lipoproteins
or circulating sterols of xanthomas for lipid
contents has not been reported B0

Histologically, adult-onset xanthogranuloma is
identical to that of JXG °. Mature lesions contain
foamy cells, foreign-body giant cells and Touton
giant cells, mainly distributed in the superficial
dermis on the border of the infiltration. Fat stains
are positive. The histiocytes forming the

infiltration are CD15, CD36, CD116, CD4 positive

and S-100 negative "
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History

A 29-year-old Thai man presented with
asymptomatic, numerous discrete dark-brownish
macules on the face and upper chest for 24 years.
These lesions were noted in childhood at the age of
5 and continued to increase in number until
puberty. These lesions did not darkening by
sunlight exposure. He had generally good health
and no significant medical illness. His mother had
similar lesions on her cheeks but they disappeared
spontaneously; the other family members did not
have any lesion.

Physical examination reveals numerous well-
defined dark-brown macules varying in size 1-3
mm in diameter on the face and upper chest
(Figure 1.) and a few lesions were noticed on the
external lip, back (Figure II.), extremities, palms,
buttock and genitalia. Mucosal areas are spared.
There are no evidences of actinic damange,
scarrring  or atrophy. He has no facial

dysmorphisms such as ocular hypertelorism. The

remaining physical examinations including
cardiac, musculoskeletal, sexual development,
auditory and neurological system are normal. The

patient has normal height and built.

Figure I

Histopathology is showed in the Figure I1I

Self Assessment: Question 1-3
1. What is the most likely diagnosis the brownish
macules on this patient?

A. Lentigines
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B.  Freckles 3. What are the most proper investigations in the
C.  Junctional melanocytic nevi next step?
D. Dysplastic nevi A.  Audiogram, EKG, Echocardiogram
E. Nevus spilus B. Renal angiogram, Chromosome study, p-

Figure 11

Figure 111

2. All of the the following syndromes can found
these brownish macules as a prominent feature
EXCEPT

A. Peutz-Jegher syndrome
LEOPARD syndrome
NAME/LAMB syndrome

Laugier-Hunziker syndrome

m o aw

Sjogren-Larsson syndrome

ANCA
C. Ultrasound whole abdomen, Antinuclear
antibody, liver function test
D. Serum ferritin, synovial  biopsy,
pulmonary function test
E. CEA level, upper GI study, Bone marrow
study
Further investigations
Histopathology
There are elongation of the rete ridges,
increased numbers of melanocytes and increased
melanin content. No nevus cells or nests of
melanocytes are present.
Chest  radiography, electrocardiography,
echocardiography and audiography are normal.
Self Assessment: Question 4-5
4. What is the most likely diagnosis from further
investigations?
LEOPARD syndrome
Carney complex
Generalized lentiginosis

Monahan syndrome

m o 0w

Phakomatosis pigmentokeratotica
5. In case of the LEOPARD syndrome, which one
of the following signs is usually found as the first

clinical feature to appear?
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Low weight for age
Cardiomyopathy
Cardiac conduction abnormalities

Lentigines

m o a0 w op

Pulmonary valve stenosis
Generalized lentiginosis

The term “Generalized Lentiginosis” is a
condition in which numerous lentigines, no
characteristic distribution, wide spread over the
body, and neither mucosal involvement nor
systemic developmental anomalies. There have
been reports of patients with generalized lentigines
without systemic feature in the children and young
adults. The adult patients had cutaneous lesions
since they were children. Some patients have
family history of similar cutaneous lesion. Despite
the lack of systemic features, patients with
generalized lentigines only should be monitered
annually for further development of other
noncutaneous  features,  especially  cardiac
anomalies.

Different from generalized lentiginosis,
multiple lentigines syndrome or LEOPARD
syndrome is an autosomal dominantly inherited
syndrome consisting of a syndrome complex
sometimes refered to by the Gorlin's mnemonic
acronym for Lentingines, FElectrocardiographic
abnormalitles, Ocular hypertelorism, Pulmonic
stenosis, Abnormal genitalia, Retardation of

growth and sensorineural Deafness. These features

are not the only ones described in association with
LEOPARD syndrome; however, other cutaneous
and noncutaneous abnormalities have been
reported. Lack of pathognomonic morphologic and
biochemical markers makes defining the
LEOPARD syndrome difficult. Not all patients
described have all the features. Some features may
develop later in life and do not clinically manifest
until puberty. Clinically the lentigines are dark
brown, irregularly shaped mucules that range in
size from pinpoint to 5 mm in diameter. They are
not limited to sun—exposed areas and found
predominately on the face, neck and upper trunk,
with some involvement of the extremities. Less
commonly involved are the palms, soles and
genitalia. The oral mucosa is typically spared. The
prognosis is mainly determined by the nature and
severity of the cardiac lesions. The patients should
undergo periodic evaluation by a cardiologist with
an ECG and chest radiograph every 6 months.
Echocardiography should be performed depending
on the clinical finding.

Some authors Dbelieve that generalized
lentiginosis is a distinct entity from LEOPARD
syndrome and patients are not at risk for
developing noncutaneous abnormalites but the
other authors do not consider the two syndromes as
separate. They believe that generalized lentignosis
and LEOPARD syndrome represent a spectrum of

the disease process and are not distinct entites, as
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patients with multiple lentigines may develop
defined noncutaneous abnormalities later. Genetic
counseling should be offered to all individuals who
have generalized lentiginosis.

In Carney’s complex syndrome, multiple wide
spread lentigines and myxomas occur associated
with pigmented mucosal lesions. Two syndromes
are described

LAMB : lentigines, atrial myxomas,
mucocutaneous myxomas and blue nevi

NAME : nevi, atrial myxomas, myxoid
neurofibromatosis and ephelides and endocrine
neoplasia

Clinically the lentigines are very similar to
those found in LEOPARD syndrome. The main
difference is that lentigines involve the oral
mucosa in Carney's complex; whereas LEOPARD
syndrome is typically spared the oral mucosa.

Patients with Carney’s complex are not typically

dysmorphic  features. The most important
component of the complex is atrial myxoma.
Extracardiac myxomas can be found in the skin
and breast. The endocrine dysfunction particularly
of the adrenal cortex and testes may also be
present.

Our patient was diagnosed generalized
lentiginosis by clinical, histopathology and no
associated systemic involvement.
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