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Sawarin Ruckbua.(2007). Comparative study of nickel patch test reaction and urine nickel
level in nickel contact dermatitis patients treated with chelated zinc and placebo.
Master thesis, M.S.(Dermatology). Bangkok: Graduate School, Srinakharinwirot
University. Advisor Committee: Assoc.Prof. Montree Udompataikul, Prof.Piti

Palungwachira.

Background : Contact dermatitis from nickel is a common form of allergic contact
dermatitis and its history is often chronic. The standard treatment is supportive and another
alternative way is the use of oral chelating drug. Disulfiram(Antabuse) has successfully been
used in the treatment of severe nickel dermatitis to a certain extent, but its major side-effect
is liver toxicity. Recently, studies have shown that zinc in the form of zinc sulfate played an
integral role in the treatment with satisfactory results. Those studies, however, were
conducted with a small sample size and no control group was included in the studies. The

studies then may not provide valid results.

Objective: To compare the patch test reaction and the urine nickel level in nickel

contact dermatitis patients treated with chelated zinc and control

Method: 30 Thai patients with nickel contact dermatitis were double-blind and
randomly divided into 2 groups. The treatment group was given chelated zinc 45 mg/day in
three divided doses whereas the control group was provided with a placebo, each of which
lasted for 4 weeks. Clinical outcomes were evaluated before and at the end of the treatment
by the patch test with 5% nickel sulfate in petrolatum which was interpreted by the ICDRG
system . The level of urine nickel concentration was measured at baseline and after
treatment. Two patients from each group were randomly selected to measure the level of
serum zinc concentration to determine the correlation of urine and serum nickel. The patient
satisfaction questionnaires were first administered at the end of the second week, and again
at the end of the treatment. A chi square was used to compare patch test reactions
between the two groups, while an unpaired t-test was used to compare urine nickel levels

between the groups.

Results: The significant improvement of patch test reactions after 4 weeks of the
treatment period was observed among 93.33% of the patients in the zinc treatment group
compared to those in the control group (P=0.001). However, the urine nickel levels of the
patients in both groups were increased, but no statistical significance was found (zinc p =

0.608, control p = 0.565). The level of serum nickel concentration of the zinc treatment



group was higher than that of the control group, but no correlation between urine and
serum nickel levels was found. This may be because the level of serum nickel concentration
was randomly examined among a small number of patients in the zinc treatment group. Mild
reversible side-effects of nausea (10%)and diarrhea (6.6%) were found based on the

results of the questionnaires

Conclusion: Short course of chelated zinc therapy can be considered a good option
in the treatment of nickel contact dermatitis , and it can be used along with the standard
treatment with few reversible side effects. The investigation of urine nickel level is not the
good indicator of the treatment. The patch test is preferable to perform and shows the

effectiveness of the treatment.
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1. Irritant contact dermatitis 1iaaNNNINRAGNAAT LA WS VIaszANaAng
i nanay YinlAAN1aMaIans Prostaglandins uay Leukotrienes linszdusnasiaag 16
UANFARNNHY, Platelet activating factor, NI¥FUNNTNYNRIHIATAE

2. Allergic contact dermatitis finannIsRaMIANRATLANINYAAATIWLA
(Allergen) ailugnsiaiisssne 1w lavefinfia Wives Aeainnszuaunnsly Cell
mediated immunity %178 Delayed type hypersensitivity Ufjisanifinutailuassszezhe

9v812N3TFU (Induction phase) Waansnaniuwi aviluansniluanaiaandi 500
Dalton Tagx1sasnuRantlallls i Hapten vi3a Incomplete antigen Watinuiiaviiald 16
udafazdnldduiy MHC Class | was MHC Class || uuRaa84 Langerhans cell (LCs) #1911
i Antigen presenting cell a1 Langerhans cell ﬁgﬂﬂ?:ﬁu%ﬁﬁa interleukin(IL)-
1[3 1ﬂmz§ju Keratinocytes 1911189 Tumor necrosis  factor(TNF)-OL kazGranulocyte-
macrophage colony stimulating factor (GM-CSF) 71 1% Langerhans cell inaaui ldesnia
tmaeslidne Ingsendnamnsaziinunszuaunssinge uaz nanenflugadn maturation Lie

O S I - .

Langerhans cell Wnldfaviasinmaasudaldquiu T-lymphocyte 91 lymph node Tagisinu
NITLIUNNINNNIZEU (Process of sensitization) AN T-lymphocyte LN9FRWINGUNgN
nazsuldl T-lymphocyte Ngnnseduil azifianisulasuutlasuazuissa 1w T-lymphocyte
2 gilpha T-effector cells uaxT-memory cells 1ng T-effector cells Nnsaag lfRaMTIAL

ol/ 1 d” ¥ 1 4 o dl ! 1 dﬁl % Var
ﬂﬁ‘z"mﬂllﬂ%'lﬁ‘%‘m’]ﬂ sraziarldinaiatineian4-6 u LN@?’NH’]H@%I‘N N1ITU ﬂ’]lleLﬁﬁ“Ll
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1 a val [~3 1 ai dla o 1 1 dl 1 1 a v
ansnaniuianiazluieslsilaaunlasnianils ueazegluszasilasaarsnonluia
o o ) o = | . p
RMUNE (Stage of specific allergic hypersensitivity) Gﬁqm@%mﬂﬂﬂmwmﬂmuLﬂuLm@u
wreiull Weldfuansnegiuidnfauiadisensvaz2sialyl (nwilszneu 1)

sreviialf)fisen (Eliciting phase) Wadenie ldfuansnaniuianaiaaunssi

1 1 v 1 v i
Rea sl ldnandssunue-4gdalusuarndsanniiedudaansnaiuiaiam 2



araTunailasuulag mmﬁwﬁﬂugﬂm@mumejmﬁmﬁﬂj lu 24 Falus Faflunaann
N19LAA spongiosis a3t epidermis Lﬁ@mafﬁﬂqﬁLLﬁﬁuﬁmﬁquﬂﬁﬂﬂ%ﬂ N9UIUNITE AL
zﬁmmzlﬁm?ﬁuu@mzmzﬁu Langerhans cell uazaasiali T-effector cells iHuAenfiy
Induction phase lagl Langerhans cell azAunu Antigen-specific  T-cells Fauiefiy
ANUIUAN T-helper 1 cells %W&{i IL-12, IFN-Y 1ﬂﬂ?:[§’ju Cellular immune response Waz
naulinszsu Langerhans cell uaz Keratinocytes v T nsudasnsdenansuang fafiv
THAan1senL@uLuTumor  necrosis factor (TNF), Intercellular adhesion molecule |

(ICAM-1) M 1iAn Inflammation wananil T-helper 2 cells axNad IL-4 lins6s Humoral

immune response NMAWA Erythema WAz Induration (Nwisenay 2) mﬂ?ﬁﬂgﬁLLﬁ

1
a

udaundnuionis Tnelaeinu Langerhans  cell  wsiazidnszuadanly navgu T-
suppressor cell Tt Inhibitory T cell MliAanNe stage of immunologic tolerance
iwszariuAuMiiiina 1N sazHNietesTuey uUisa9e T-effector cells vida T-

suppressor cells TR luazinnnani
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o
LT

Do
Q @ @ = Mediater i
. TR elease

Upraguiatio
ettector cell of E-selectn
Neutrophils Mast cells Macrophages

nntlseney 2 uges szaziiadisen (Eliciting phase)

fx1: Jean L Bolognia. (2003). Dermatology. p.77-78.

3. Phototoxic contact dermatitis Lﬁmmﬂm@ﬁma&wﬁfagmmLLﬁq%ﬁﬂﬁLﬁmﬂu
A130ATEAE Lﬁmmmmm?{u 280-320 W Twums (UVB)

4. Photoallergic contact dermatitis Lﬁmmﬂm@ﬁuﬁmﬁuma‘ﬁlﬁ@gmmw:
nanadi Hapten s lmsifignunsnsansarullsiiu nanedu Hapten-protien complex 1ag
LLmﬁﬁﬂﬁLﬁmﬂﬁﬁ?mmﬂmwmﬁuma 320-400 W1 MWNAT(UVA) 4 Halogenated
salicylanilide 141, Furocoumarins 114 wAsaw, Eosin Tualasn

5. Immediate contact reaction Lﬁﬂiﬁ%m’mﬂﬁﬁ?m@ugumﬁm Anaphylaxis, lag

aaa t:ll 1 a2 dd‘ a
anufjsem ldlaangu ANuuuuanii

1.2 tla]aNinandag
dl Yo Yo o o [~3 % dl [~ tdld

1. puiuidne Tnanulfdes lussazdanatemn Tudasnaznuiias auddulsand
N13LNNIB9T84 Cell mediated immune response azliiiag

2. @nafwidne (Highly sensitizer) lumnnuidindugs Tnaanizdniinsldainsani
| = Yo © .
wWwnanuww Tuunensilanadlunisuisating (Vehicle)

a y = ° | A o v o X, | A @R

3. AIAADN 1IN UATAUMIINANSa DanTuLien | TunNe ansnaneuly

148l Irritant contact dermatitis WAY Allergic contact dermatitis ﬁmﬁuﬁﬂumma

ANWOULHY N1INAZALBATNTIL AL ULLAINIaNENTEN N



1.3 wann1sidaag”

1.3.1 UseiRasinaazlaaniNa1INANEd aNTN 91UaRLeN LAFANdNa i lE ann

5
LRZAU

1
a @

1.3.2 N2 9N ALY 3199ragiiuuepsaasuanlfidnunannayls

u

P 4 Ada X @ A A 9 a2 A o Al a 2 A4 Adad 9 o o~
uastinrasiunnnty [y WukuiniAanwaTesdiane AleAaNRUANadasfiuanTn
FuRlUnAnNeRlaRn uazen @i

1.3.3 N3RgIALNaMIAME Tnen199n Patch test uaranaailugasii Biopsy T

s1ensedRuarain1suanslidnias

1.4 n15Enudszan
- v . 24 - » . Y A
1.4.1 PAANU ANN1dNEaa19a2 s BuRLFasluu Ha1n19Au wausauials
o a W P P , ¥ o = o = o
AnEuBNAUBaIHY HWHLLAY Butn Wi wazlan1sdu vive Uaauauiloniau
1.4.2 n1ganiiuvaadlsanunien Fuifudduanldn nudnerasiulasunlag
atingladunusiuansndudavdala Wuninav Waneadesiunimieu nngldansaN viza
dll o [~1 v dl [ A -dl Yo o
LP3R9A1879 N19gNuad udpaauiangaineu wrelde lHunisine
1.4.3 139N ANTDNALNAZIALATN ABN1TNINU A1INANEAA1IN17DU
L o = = = A o Agvo = % o p \
NFNFE ITUBALIN YTRANTNIATH AN 1EN19U Dan1Aauei Sauizaly
1.4 4 UsedAn19 148171133 sea09U 1dun1dutidlany 1ATa9d1879 4199719 11
o A = dl v o
ASIFAUYTAEIN ITAIUF

1.4.5 UsziAATaLAT MU Ichthyosis, Psoriasis Was Atopic diseases

1.5 N19M529519N"Y
1.5.1 AWMU Anwauziiy n1sFeesinredi wuia 2 draviniu seuands fu
a | =l dgll % o di [~ (] 1 dl = |
Unnetjuan vise gnidednlnagu Ansuzaesiuiluaunisngnuasuenvialy

1.5.2 ANMOULAAINULLIL Eczema , Non-eczema, Urticaria

1.6 ANHUSNIIARNN
AIUNINAZUAAIBINITLDY Dermatitis usiaananslivanegtuuy e
AINNN9IEANEYTE NN WU lFvanednsusAe
1. Eczematous contact dermatitis (acute, subacute, chronic)
2. Non-eczematous contact dermatitis

3. Spontaneous flare-up phenomenon



4. Sysemic eczematous contact dermatitis
5. Photodermatitis (toxic, allergic)
6. Contact urticaria syndrome
7. Contact reaction of mucous membrane
16.1 Eczematous contact dermatiis wuldiieefiga a1auansannislé
acute, subacute Waz chronic ixﬂ:LLTﬂjmf«]WﬂLLﬂﬂ%’d’]Lﬂ‘l& irritant contact dermatitis L
puRignauninazus  unsasaaniflugs uanudaasiithviedlnaign sitelau
unsznguazifiuduuue udinnusenfinan usitnidu allergic contact dermatitis az1la1ny)
{ufuuns papule, vesicle uazdi saanenaunniitnvaasivaly luszazvdaiiflumnes
wuaglidanunsaueniddfinannnalnluu
1.6.2 Non-eczematous contact dermatitis wuié’umﬂgmmu %qmmﬂmmﬁ
Lﬁmﬁu@g Tuansiidusansziudag
1.6.2.1 Contact granuloma AARINNIIUN 11 Zirconium Tuangsedu
naw, Usen, Taswm Tusesdn Hinamsdluansulaniaes wu uils uaz vinsfu
1.6.2.2 Acneiform eruption : Cutting oil, Tar, Waxes, Chlorinated
hydrocarbons, Steroids
1.6.2.3 Lichenoid eruption : color film developer
1.6.2.4 Purpuric eruption : textile, fiberglass, washing powder
1.6.2.5 Dry, lichenified 78 hyperkeratotic LNAA1N air-borne
allergen, Saw dust
1.6.2.6 Pigmented contact dermatitis : coal tar dyes,azo dye
‘Lgi’mfﬂmﬁmBerloque dermatitis
1.6.2.7 Follicular contact dermatitis : Formaldehyde, Textile
1.6.2.8 Erythema multiforme like lesion : 111 Turpense in salon’s
liniment, Tropical wood, Sulfonamide, Formaldehyde
1.6.2.9 Focal contact sensitivity : Nitrogen mustard in mycosis
Fungoides
1.6.2.10 Toxic epidermal necrolysis : Monosulfiram
1.6.3 Spontaneous flare-up phenomenon AnlnsAnumbfidusansausn
fansfiduansiegiuidnuaumnnuazinaelufivsses  Eliciing  phase  inRuwAENa

ZMENEN



1.6.4 Photodermatitis 14 Toxic LAY Allergic axtamAIaIN17uUL Eczema
WARENLLT U NUAILAR LT LU LA U

1.6.5 Systematic eczematous contact dermatitis LiALHBNNINILHUATS
wsnime NsdNTd wavsnldeniennusyey Induction phase WEANTATWAAIBINITUR

P 1 Yo 1 a val . [~3 o v a dl Yo o Aﬂl
Jeele Eliciting phase MQuﬂim?U@W?ﬂﬂQNLLW@ﬂVIN systematic Aasm IMAANULNANE AN
a Yo i// a aidl 4
Bnnldfuafusnuaziianauldsog
o ~ A o Ay oo d

1.6.6 Contact urticaria syndrome WMANULLLLANNELTIUNANNSR TIA1
fnannalnues Allergic reaction aiim Immediate type, Non allergic waznalnitlainy
ANLA)

1.6.7 Contact reaction of mucous membranes B1AWLYN irritant 111
AURLENHNTTNT  (Gramoxone)  AAALNA WUNALANINTLAARIANITRAN LT BN EH

iWHanasaiRaansd@suazin I ldAat N vAafuEaywIW wananadnauiinaINeNvtan

4 na
AL Las)

1.7 menagauialinsuiainn®
Patch test iflumsmaseuailauiien fidnsnsnasfumanvnuesiiududaldlua
wAkeseAamsiuazuanafignies Anisinluaneiaie
1.7.1 Closed patch test
1.7.2 Open patch test
1.7.3 Provocative used test
1.7.4 Mucosal test
1.7.5 Photopatch test
1.7.6 Intradermal test
Lﬁ"@‘wudﬁé’ﬂqgLLﬁma@ﬂiLLé’ﬂﬁﬁﬂmﬁumﬁmaﬁﬂwmzﬁlumqmaﬁﬂiﬁlé’i

IWINZRNANLHALINAN UTENAALIA LA

2. Msnagau Patch test”
2.1 Uaiisd
211 ietufurreaiuayuludnidsydfiud viesumanifiniu asdedn

Wuiudnda wu nnsuilanetiniia JHunGy

2.1.2 \eaideansNiduanvnuan e Faua s fean1sunalue nufiass



2.1.3 IaatinmilaFefan linauduaafdanisinevTa SN LA uwsiad 1w Hand
and foot dermatitis, Atopic dermaititis, Nummular eczema, Stasis dermatitis
2.1.4 Tsaninuiisannnisdsznauanan aldunuonialuniineuazuaniasa

Tun1aaanadn

2.2 ainsal

2.2.1 Test material gnsldnagenly standard patch test Tnevinlaldandn
RN International Contact Dermatitis Research Group (ICDRG) ﬁﬁl\‘lﬁﬂgﬂ?:mm 20-23
a7

2.2.2 Test area 7 Upper back Lif1tuseiae Scapula FagasdraiuFood
mmmuﬁ'qm Fusanaes Upper arm idnumsian 14unld naciivin test Avdslally

2.2.3 Test time ?:ﬁﬂ:ﬁm@qﬁﬂ'}?%ﬂﬁqﬂ\mﬂ@ﬂ‘].liaﬂuaquﬁ/\?ﬁ@ 48 %I/QINQ A9
NARALLNTUALEU Neomycin WAL Paraphenylene diamine anadasieliunngn 48 $alu
ilagann Slow penetration U84 Allergen dNgRaMI

k1l

2.3 UANNITUAZINANANISIYIT Patch test
o %4 QIS./(V ¥ ¥ 1 ZJ/ dd‘
2.3.1 vimmageuieansnidan Tuanududuninsgauwintu Tunsalau
ANTENALE Open #3a Use test WEaumael Controls WATHINNAZALANIANT 1T laans
geaunssy g linsudavizamanuidudu
2.3.2 ldaasvinniamaaey drgilasdl Acute 1isa Wide spread dermatitis Tng
nzat WENLTamazinnmeaeudeadutioninlngliisealsnrasiomiidnian 1se
% = =3 a 1 4 A
dunedisetlanfimasnetlulnfatinatias 1 hau
2.3.3 W lda veauaanasnd inANAYeIA UTNUNAZNINITNAASL
nauiIN1ameAaaL s zenaluanineaed Irtation
2.3.4 uUNARDUALSTIAAINAUAWTUAT LY TnteanusenALNeIAN Y
= i , = ' = | a
Walaenia laipashausiunasaumizantatiull]
2.3.5 fgnnagauaisat luinlnfvseusudadntias nisiausalidraniinay
i wsiunagauvtiau e Wedianauunag luvindng
2.3.6 uuzi Wigilhaivuiunnaauly 48 4alus trarmeaeusialaniliia
21N19uaLTauMTeAUNIN anatiieanteu Insfivansmaaeusaau 13k
2.3.7 wuztfgnneaaulieunn Tnasedsladliudunaseuidany wneen

|
A

Aaanelidaasn waziReuazlaiuetani liudunagaungalsd Fuinn weagusom



naaay A liudunasaulinuuasunndn uaziudunagaeunan visengamnastlnnyln
wid ldArsunzusunageauean wazAdsuanliuwneny

2.3.8 IUALNUNARRLILAZENUNA 3 p¥q pXausnidle 48 Falua FRANEUHAT
Fensu 72 92T uaz 96 dalus ndaTlausunAgat A73a1sTaNnL 15-20 WATineusLNA

el nilaAaNefinaINN1INAT LAY Chamber  RUNEIUNA 2 ASIABATILIN 48 Falug

v 1
o a

p3af 2 71 96 Falug danluajasiinfudunferunadunsuasiuans frazdengumsuiien
pandenii72daluedacduansioniuianidu dlededu, Wesunanlad Ieunad 7 u
é’qm‘ﬁlﬂqm Delayed positive reaction

2.3.9 Irritant Waz Allergic reaction yaasauenannildenn Tnesialyl
Allergic reaction fInAUN4N @NAgeUL1TRARNAN 1HINA Weak irritant  reactioné
Tneannziflanagayuy Highly sensitive skin lunsdinasdaanarinnismaaandnly 1-2
\haw dggnneaauining Hyperirritable skin a1aanauiduduaimagauaaman 1 1u 2
wse 1 1 3 raspnududulng

2.3.10 Systemic treatment A28l Prednisolone JUNAAINTN 15 Dadniusiady

¥

lifinasie Test reaction atnslsfinn trggnnaaaulafy Prednisolone  1wIUNGT 4
&Uanf wisaaunngendn 15 Hadniusadu AvsngatnaunIsmaaaatnatias 1 hau
2.3.11 Wnengangn 15 U aasnasausasanuidnduasiieaesdlugy
s a . . v
wazanAlaniaifia Irritant reaction Tedne
2.3.12 llpasinnimageu luviiasss

2.3.13 @130 9 lun1sagaL Patch test ivaneans sauanelu A1 1

A1319 1 wamneansnildnmagay i Standard patch test

Allergen Example of sources
Benzocaine Topical anesthetics
Kathon CG Preservative in creams and cosmetics
Thiuram mixture Rubber products (shoes, balloons, rubber bands)
Wool (lanolin) alcohol Cosmetics, Medicated creams
Neomycin sulfate Topical medications
p-Phenylenediamine Hair dyes, inks

Mercaptobenzothiazole Rubber products



M99 1 (5iD)

Allergen

Example of sources

p-Tertiary-butylphenol

Formaldehyde, aqueous
Colophony
PPDmixture(black rubber)
Ethylenediamine-
dihydrochloride
Quaternium-15
Mercapto mixture
Epoxy resin

Balsam of Peru
Potassium dichromate
Potassium dichromate
Nickel sulfate

Fragrance mix

Leather, adhesives and rubber formaldehyde resin
systems
Glues, paper, clothing, cosmetics
Adhesives, Cement, cleaners
Rubber products

I\/chologR cream, aminophylline, Atarax

Preservatives in cosmetics
Shoes, rubber products
Glue, pastes

Cosmetics

Cement

Cement

Earings, metal tools

Fragrance, flavorings

117 : Contact dermatitis. (2548). 1w #171lAdams gLl AT a1

Dermatology 2010. w1 14.

2.4 nsudana Patch test

nswilana Patch test  HaNe UAIN International Contact Dermatitis

Research Group (ICDRG) A4 A1974 2



AT 2 LAAINITHLANA Patch test

fnsen AuLla ANHUZNINARTN
? 938 +? Doubtful reaction ATWLILEN erythema A9
+ Weak positive reaction AEWL erythema, infiltration LAz

Wi discrete papule 5

++ Strong positive reaction erythema, infiltration, papules WAL
vesicles
+++ Extreme positive reaction intense erythema, infiltration LAY

coalescing vesicles
- Negative reaction
IR [rritant reaction

NT Not tested

711 - Contact dermatitis. (2548). W g9 lzadami T ailagiy
Dermatology 2010. %1 16.

2.4.1 False negative patch test reaction HQa Patch test TWinaau a1anugAny
inditlae i fuihiteanalalldnaaauansfifilaauivienin False negative reaction Taziana
{NAAIN

2.4.1.1 Concentration 1844157 nagauA Al

2.4.1.2 Positive reaction 1894719UNTHALEY neomycin anaAnMA48Ta TS
11luda Faiugnunanmageuiiasasafiend 48 $aluaaslduaay

2.1.4.3 ulunageuainviradlan

2.1.4.4 14 Vehicle Tdwanzau

2.1.4.5 unzudumagauiaivll sraznanfirsTlausiumaaeniield Aa 48

$1192.1.4.6 Tail&%n Photo patch test

2147 unveinesilnassosd 1 Systemic Wax Topical steroid Al
snamageuidunaivanedunaunimaaay azinlinaLInanas

2.1.4.8 m@mmmaﬁ'ﬂmmiﬁmﬁﬁmﬁudu Cyclosporine A, Disodium
cromoglycate, Ultraviolet light

2.1.4.9 fthaduiendiuguus



o

2.4.2 Weak patch test reaction Tunstdfinanaaeauiili weak reaction (+) ain
wdna3Lilu irritant wienawli allergic reaction 184LATR9E127918 NNIINNMARRLANATS
azdoglunisudanald dina Weak reaction HUANRUSALANHLENNTULAANEENNISARTN
A IRAMNA AT UN LA

2.4.3 False positive patch test reaction NINANALIANANAIALAARIN

2.4.3.1 a1si ldneaeuanududunnniiuly

o o _

2.4.3.2 ungnaniilu Vehicle

2.4.3.3 iAN17szAneiAesisalimnln dnagey

2.4.3.4 g1sN I aaauNA iy Paraphenylene diamine, Eosin

2.4.3.4 N13NATBIE13YFR Finn chamber Wiy wlaseain AUl
AANNTIZANYLABIANNNIINA B1ALAIAENITUNZLEMLY 20-30 WNUAIAREE1UNA

o a o dld o [ 9

2.4.3.5 NMNINARAURIMINNNNIENLALBE Ao UWAY

2.4.3.6 TnnmaaeuiomilusnenEuuAanauauLsagyinliiin
excited skin syndrome

2.4.3.7 WnndlndAsANaLaNguwe

2.5 mmgﬂwamiwmau Accuracy e relevance
2.5.1 Accuracy ADNATD patch test reaction \NiATUAIN allergic
sensitization 1a45gnNAGaLTald
= . ° & ~
2.5.1.1 ? 178 +? Reaction : accuracy ANNIN AR Tanan
aziiluReaction 104 allergic sensitization Wigedaeas 2-3 Wiy
2.5.1.2 + Reaction : IufLTAT89 Allergen Uaz Patch test material 1
A1INARBLAININ Cosmetic e + anautlu Allergic
2.5.1.3 ++ Reaction : accuracy faea 80-90
2.5.1.4 +++ Reaction : accuracy ¥aaa 90-100
2.5.2 Relevance Aa NNTWANTTW191 accurate test reaction 111 NANY
Adl ¥ o v A 1 a 1
Lﬂﬁlqmﬂﬂﬂﬂi?ﬂﬁlﬂ\nﬂﬂ')ﬂﬁ?@vlﬂ W@q?quLU\?Lﬂu
2.5.2.1 Present relevance : N4 Positive patch testing HAAunaadeaiy
nafnlsaluilagii Wy guediuninuiasdauiunnen deodorant  wansAAeULN

fragrance 2+



o

2.5.2.2 Past relevance : W@ Positive patch testing ldfimauineaadaeiu

o

naialsaluilaqiiusaiunsnasunenisialsaluanald iy Filaednuninug aedeud
9°/ a a 1 a dl dlo/ 14 S
1van Deodorant wanisnaasuuilanztinfa 2+ ludawisneduneiuninuils wsid
Uszdn ldsinaylanclale

2.5.2.3 Unknown : 1@ Positive patch testing tdaunsneasunenisiinlsm

aluannuarilaqiiy anaaziflunauanans visedn  Usedilianevivedianluldduiasns

:J/ 'Y o o re v
U LLWQW@NN@@WQ@SLLWﬂi@

3. TsmRunARNAganlanziniia (Nickel Contact dermatitis)'*""

Tavziinfailuasniaonuudedogs #110-8u dpuantEnusanisianseuldn
dnlddwiuapaivnssnvin uasin daseasd TavziinAafluansnengiuinnuiiesngn
anmvesfsvinAnuddszinaderar 5 vesdsvansuwilansiining Inamdtinnaged
a v v aa o a o v nll o dl ana
NRWW wuFesar 14.2 wavainddnresdntiulsaionla guseinninnimeaeunaaiin
naaaunRuiinaeaswilavzinfiatszinndesas 30-50 wulwgueisnndngmie nis
wilanzinfaldlaflumuiugnesy udiinaniadaaasianiauaznisdudadunaium

o a a A A a a o ! 1 -QII 17 o
ansalanziininaes viraaninaeteslanziinina Tuilaqiiuanwndauluanjavinaadesiu
$73 dl [ 49( (2 dl a a b2
nsldiesestlsziuninauinaaniznisldduy alanstiniaaunsnazaisaaninls wan
434' | v a ¥ n&l o 1Y é’v aa o
antlenafluwazindsreuliaresissdunnnindansuas Tanelidony 18 luatnilsean
[ 1 a B a dlf :// v =
T uiReyRU neyua gnilnseg meaed@edulu wiAin goaaznulunislsenevenan

! ! dll A 3 | dll | ¥ nal/v a a

vy 197U iany 1ATaaNalun1giney 4n9ered Wil wananiidanulavstninalsunm

gelueunsuneniia 1w A0 legumes, da,50uia Tuwelia, Ganinuan, Uan Tnawudinisnd

Funasluanmsivegiuurasaasadun mnzlgnuazniausiniamssonds  laugtiniia
= 9 | Sy C Y A =

azgnaaTuidn usruLtata i sieniaaz1-10 Wit dsunaevnslnaaaailany

tnifaagilszunns 0.3-0.6 Jadanin warduiangaanseiiludaulng Nwdedumniaie
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Location Nickel source causing dermatitis
Scalp Hairpins, curlers, and bobby pins
Eyelids Eyelash curlers
Earlobes Earrings
Back of ears Spectacle frames
Neck Clasp of necklace and zipper
Abdomen Blue jean metal button
Breast Wire support of brassiere
Thighs Garter clasps, metal chairs and metal coins in pockets
Palms Handles of doors, handbags, umbrellas
Fingers Needles, scissors, coins, and pens
Wrists Watchbands and bracelets
Dorsum of foot Metallic eyelets of shoes

1" : Contact dermatitis and other reactions to metals. (2000). Fischer’s contact
dermatology. p.637.
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Food Serving Zinc(mgq)
Oysters 6 medium (cooked) 43.4
Crab 3 ounces *(cooked) 4.6
Chiken (dark meet) 3 ounces (cooked) 2.4
Turkey (dark meet) 3 ounces (cooked) 3.5
Yogurt, fruit 1 cup ( 8 ounces) 1.8
Cheese, cheddar 1 ounce 0.9
Milk 1 cup ( 8 ounces) 1.0
Cashews 1 ounce 1.6
Almonds 1 ounce 1.0
Peanuts 1 ounce 0.9
Beans, baked Y2 cup 1.8

*A three-ounce serving of meat is about the size of a deck of a card

Aun:US. Department of Agriculture, Agricultural Research Service. (2001). (online).
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Life stage Age Males  Females Pregnancy Lactation
Infants 0-6 months 2mg 2 mg
Infants 7-12 months 3 mg 3 mg
Children 1-3 years 3 mg 3 mg
Children 4-8 years 5mg 5mg

Children 9-13 years 8 mg 8 mg
Adolescents 14-18 years 11 mg 9mg 12 mg 13 mg
Adults 19+ years 11 mg 8 mg 11 mg 12 mg

" : Food and Nutrition Board, Institute of Medicine. (2001). (online).
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Age Infants and Males and Females Pregnancy and
Children Lactation
0-6 months 4 mg
7 months-3 years 5 mg
4-8 years 7 mg
9-13 years 12 mg
14-18 years 34 mg 34 mg
19+ years 40 mg 40 mg

31 : Food and Nutrition Board, Institute of Medicine. (2001). (online).
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o o ¥ 5 i a - '
membrane Azt Fe 3+ anald Wl Enterocyte “nantsfiazifntuills uwian
mﬁmﬁ’fﬂ\‘igﬂ ionized AN inorganic salt uaziduBaszINeazdN130aL binding protein 5
wanaNieailag Active transport lagnisinanula@uiy  concentration 289813 wAaz
wanwaNIuNNaIn ATP Tuanauavhsansidngeiad necusunismaniiaiunsninluiana
L%

! 1% ' ° a . . | o 1 o | da/ A
°1I‘ﬂﬂLLﬁ‘ﬁWﬁjiﬂ‘ﬂﬂ?\‘]"ﬂ’]ﬂﬂSOdlum/pOtaSSIum pump Wus2819999N 19NN LR TeNAes

9N lonized A1N Inorganic salt uaziiluBasziieaza 11304 Binding protein wuimazamiy



Facilitate diffusion Iaenlnd  udaussnmgnemdsn  Tae Divalent Cation Pathway 1w
] | dl o [~ [~ dll ==
nszuaunINstiaaeIng wisngnandu aziilu Free form uaziily tszquoniveagneads

|
v a

! ¥ 1
Tnadnanflulsyq 2 wan (Divalent cation) Tegtuuviiazinlignduiudsaulussuution
o % = v (6)
BINTUATN N9 ATHARNAIAE
Metal Amino Acid Chelates (MAAC ®) \iuuga1s Organic Imeitlsenauannug
srpnanduiunsneriiu naazduluananlifidses aslduansnlunsuiny  uavanld
] = = o = a . - .
wignasanlnanszuaunIREaiuNIIgeaNTednsneriiunon  Di vide T
) 1 , ¥ ) 44 1
Peptide NsAnEEieliuuuilan Lowe way Wiseman™ Taanislfaimsfidsenaslyl
Fneussns) 49nz@ 3 gUuULAE 65 ppm AN Zinc oxide (ZnO), Zinc sulfate(ZnSo4),  Zinc
Amino Acid Chelate (ZnAAC) Iasianmnsazilsznaulifnaussnnnaduassg a1 22
4 1 < o/ o o G| o o Zj/ ¥ o o
ppm Toerliiun wylawdinde aqwau 24 da uean 28 Ju uazndsaniuléin ln, s,
2 ti/ o Y & 1 £ % a o Aﬂld 1 a a '
ndueans, anlflandawsiy, nszgniuan, uay Rowliddouausn WnmIIRaLAIIEI
seauANNdNdUTasLI s AN Lasnasuas TUHaIEIaNAN LTI TALITBIUI S 1B NBIUAILAY
v 1 1 1 1
wandanz@lutlaamald  Tugluuy  ZnAAC  asflsvdugendniilalilugduuuaumdy
ZnsO4 viza ZnO  agddinisliussnsdanz@lugd ZnAAC Tdieusiazil Bioavailable 144
' ] o & =2 ¥ d? v = o . . o dl dl '
nd1 wslazvinlinnsgeaunesundlduinauiog Tnenfiauiyu Inorganic zinc fvBENUNAY
umaeliign lonized Tumnaidiueuns uazlsifiasinu Divalent Cation pathway R9i#
o s vy X » A o4 s X
Absorption site ¥1NW8 UaTgNAATH AN INTRLAZITALNeIWAt I THaIEa R4 TUAE
aa ' = ' [ =(45)
4.4 eNNTRRABNTAATHLS EI1ARINEH

- Captopril : ACE inhibitors bind to Zn in AC Enzyme, increases urinary Zn

Losses

- Corticosteroids : Zn lowered during cortisol release (stress)

- Oral Contraceptives : Oral contraceptives lower Zn/Cu ratio.

- Diuretics: Loop and Thiazide : Increased urinary Zn loss.

- H2 Antagonists : Gastric pH affects Zn absorption ,H2 blocker induced
depletion.

- Tetracycline and quinolones : Zn decrease antibiotics absorption and
efficacy

- Penicillamines : chelates zinc and lead to severe zinc deficiency
- Anticonvulsant : Sodium valproate : zinc deficiency

- Ethambutol: Increase zinc loss



5. TaA azdly Wadm ALAR(Zinc amino acid chelated ,Qualimed ®)
5.1 AMANLANILNATINEN
5.1.1 nalnn1seanyma
1 o a | ! d‘ o ] ' dl o 3| o [ o 1
wisndeinzd uusspnandusiasrenienandudmiunisinauaesen sl
D ' a . @ e A 9 A = o o o o
aendn 300 afialusaniy @uladivaniivinnaouan Buluwmadsieindeniadiniy
nsadelilafiu n9aiguasinEaNIRUgNITH DNA RNA Nsutiamad n1snndnayyasass
NM2ATLANNIIANEIBLTARAINEITNTR  (Apoptosis)Aaanauiugiuilsznanaed  Zinc-
finger protein Mg lulnseainuas Receptor T Membrane aagiaagynitag uis1n&In=a
=KX A o o 1 1% = ay ! d‘ |
AU mdArysiantsaieidsin sefluuwazgsiuniuluseniagaduansdseney
dszimllsiiu Aaiunisainaesiuy Laz)RFIWwnIL NTULNEAR AAAAAUNIIAALIAUEY
= £ v A o o= X o ! o = !
189817N8BNONTEUNINITHW Receptor NeTiaaasuiuLFiaussndnza Tusanie
AN anaviza Ly
v % a Al [ . A OI 1 a v 1
guqesmelsavaaaianudlsvaues Zine luwaannndnaulnawaznig g
o a o v | :J/ A a ay v A a aa
s1RANed fuilaemaniuauisomaainainisviselsaiailndld lsavizaanisinilnsn
Wusomdenzd udaliiman ldun  Wison's disease Inaudsindanzd 1é5uensimann
B9AN19R M TUATENUTEINAGNTTRIEN(USFDA) Wiilu Maintenance therapy duiulsn
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LANNERTUANANGIAININUNAUITINAINTA  FoeNNERIINITINAIINEITDY
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o a

@ _ = 9/(47) = 9 @ 3 (48)
LﬂﬂVlﬁl’)L[ﬂEﬂﬂ suINanaINITIaYINluAn  Tnanizifinanaaisaning
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a 1 o P . . [ v 49
iFuuIandanzdlunugeanyiid Cell-mediated immune response ldansiag“®

Tudtlalsnizaiy(Leprosy) Maasuussndenzadasliainisaasisanaunin

= & X (50)
AARAAAUAIMNNLALTCUCLINIUYANRINITNAYUNIN

Tugilee AIDS N1s3uLlsznuusansAanzd KAWL CD4 cell LATANIIUILNNG

= X = al ¥ (51) ' 9w ¥ o v v X (52)
Aamauuanmeludilos” wazainisndaa lgaa ldudnuieainainismdnlfisaay

gilaelam Dissecting cellulitis Az Acne conglobata N3nEFaeAFaws T léiua

dl o v 1 % al 9/(53)
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nefutlszniuussne danza deeli 80 % 1eedileeNTunanaiu dn1seaedung
. rs . (54)
28 NANYTU (Full healing)
nsfutlsznuussngdaned unan 1-2 U doaaaniaidenaaslszanen
. (55
(Macular degeneration ) VLrﬂ( )
o ' % 6 ¥ a o Qidg/ ' o
nsfulsgmuussnadangd Winasnuinlunisdneyansesienisinm

(Reculcitrant viral Warts)(56)
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pneumonia) Taglidnmeanisaldiiandnguliléfuusandanzd®

. _ . @
5.2 Lﬂ'&‘ﬁqauﬁ’lﬂﬁl%r(Absorptlon-metaboI|sm-excret|on)( )
uwis1ndanzd luglaeainae 1w ZnsS04 dnalnnisgadninaansmaiiiunnsoy
dld A 2+ 2+ dsj o o dl o & a dl = 1
s1RdLlszquanAe Zn ** 516 Zn ** UarAUAU Receptor NNTNMARLNIUALAIMIINEENGN
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Unmsrengliarnnsngadnussndanzadldesailng  fldlddentuansbunion
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Monomethionine,uaz Aspartic acid  uanaInigaiussndanzadugluunmidu Non

Chelated Form @n 1 Inorganic From @n it Zinc sulfate %178 Zinc oxide
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au duiuansauluanlduazanmznen gndunisesnliniegaanss wazinisudeduiuies

ansnevinliasszauuaanligawinlugees Zinc amino acid chelates

5.3 Aa1iakd ( Indications)

Zinc amino acid chelates Fxldnisaatinunsiaus ta.a 1990 l4ia3uussns

o a L dl ! o a
Aane@d lugihenausandanza

5.4 UUNAWALID b (Dosage & administration)

Sutlsennu 1 We (Hussndanzd 15 Aaanin)Fuazai ndsemsdmiuianent
paust 4 Taulil wwinang 6-12 hauiuilszniu 5 aandusiadu uazian 1-3 T Futlsenu

o o

0 "aanFusadi

—

5.5 N1SLNUSN1E" (Storage & Stability

uluguugiies 25-30 °C § Shelf life 3 T

5.6 a1N15baNeLlsza9A (Side effects)
o o8 dll o A o A
dilheuwneanaf@naauld  szanenszmnzenmsluduwsniiedunaesaninig

Guiuidsem  widlesudssmuseld  ennnzeduldfazmneliennisaumu iy
UINN9T 150 RadansuFeds  nuenunslueses E}Iu%ﬁg’mmé’miam (Metallic taste)
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6. n159tAs1zNUT I lansiniia luadat1siann @5y, taans)

6.1 LATAINANLELUNISILATIZI

- Lﬂ"da“l@\‘l Atomic Absorption Spectrophotometry aﬁﬂ VARIAN ‘aju 2207
MIELATLAIRY EL 00093650 UszinANNaAR Australia

- mmuﬁé’?ﬂﬂ@aﬁu 15 Eudnd wealsfiedu Sain driinauenans
ARENITBNTAUITANARTNIUNN 96/79 DUUNITINN 2 LUAABNNEY -NFIUNNNUIUAT

- 11n13 Calibrate 1A794 18 14 NINYIAN 2549

6.2 WNAUALANIZIRILATEY
- HANNTAATIZRRANUNBEUAT AN NEDIG

By N T P IS NG I G AR M e I b P A L e T AN P G Tl

(ppb-ppm)

o

- %umuiuﬂmm?ﬂuﬁaﬂﬂwﬁfaﬂLL@:dwsﬁQﬂLﬁummgﬂﬁ’fmmmmm@
AT

- Wimnnusamdalunisdimsnziidssann 2 wisaeting

- gnanannmadaiiunnaaeiifiaonududusiir 1

- Sensitivity g4

6.3 38N19M5IAATIZN
AudaBamiealiAnsuasiedngn d1inanlsaainnistszney

A TNUATAIUINABN NBIALANTIA NIENIWANEITONGT

6.4 ﬂ"\mmsgﬁumsﬂezLﬁu%mwﬁmmmﬂaamﬁ'ﬂ

Tanetinifaluiin Anlnfdmiuyanarioll < 0.4 pg/dl Aneaxlidligegn
al

< 0.7 pg/dl wazAnlnfreslansiininaluilaanns dwduyaraiall < 5 pg/dl uazAneax

inlAgeqn < 70 pg/dl §19B9ananTiumnlaansialun1s1nunsNadaan AN ATes

BIINTU

6.5 A19N b4 b N1FUN AN RNLNA b AR

- Lyphochek ® Urine Metals Control Level 1 and 2 e g7 N seAuYea
trace element 2 5AU Aa lanzntinuas organic metabolites WA 19gANAR 1LNNT

NARDLNNAUAIIAABNLATYARIMNITH IAEIFTENAIN Human urine based



- ifiusnen luaamnd 2-8 °C wiuds 3 T Taesizanlugil lyophilized form
e fisauasi Ity

- Usznavlildaausans 23 ailn, Tanzmin uaz Organic metabolites

- 45911y Atomic absorption, Gas chromatography, HPLC Wag ICP

- g3fianunsnnsaitaaildae 5-AminolevulinicAcid, Aluminum,
Antimony, Arsenic, Cadmium, Chromium, Cobalt, Copper, Fluoride, Hippuric acid, Lead
, Magnesium, Mandelic Acid, Manganese, Mercury, Nickel Pentachlorophenal,

Phenol, Phenylglyoxylic acid, Selenium, Thallium, Trichloroacetic Acid, Zinc
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nanthuane
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o a = 6%

gnnnFunisinnlsaiuuidndalavziinfia Naudionds unanandeiuasuns

a

Tsmlszanuiing Ao §ldiuntsitadadiulsaiuuiduialavetiniia aauau 30 A

ailnsainldlun1sise

1. WHUNAZALNITEN lavziinina(Patch test)

2 lavzininatawn 5 % Wilingasin (5%Nickel sulfate in petrolatum)

3.61 9@ azRlu UeTa Aam(Chelated Zinc,Qualimed®)

4.8 RUAZATEI VARIAN U 220Z edasziufinfaluilaanziamaila
Atomic Absorption Spectrophotometry

5.nMauzdusunusaatnetiagng

6.L@ﬂmi@%mﬂsﬁmﬂ@LL@:%umaquﬂﬁiaéTﬂ

7 lusiusansunissnenazidinsaniasanig

NTIRANNANAIDE

Inclusion criteria

1. \da T A

2. guganidnganlasniRaasaganatagla wazasansansniones lulugugau
FUN195nE

3. flulsatuuidudalansinia (Nickel contact dermatitis)

4 lgsumsitadedndulsalunguiinuidudalaveiinia (Nickel Contact
dermatitis) a1NN13ENUILIRLAZHATIATINE

5.Hiddanlasenig unisdumanmaniswiaannisdnilssd® aenasene uay

WIaN9mIANGAURIENIIMAGAL Patch test

Exclusion criteria

1.§udsauTasensdlsntlszanda iy wmanu pnusulanags Tsavala vsalse

% dl dl 1 v a o ¥
INELLIIBW VIIM@’]NW?DL‘H’]T@?\W’]?Q@E&@
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2 futlsgmiuemnaiasn vive aaniudsndanyd viselinfadudoulszney
3. HufamladniauL3nuiazninmegaun1suNlansininga
4 uanmaaetinanimedaunisuilansiininanie  5%Nickel  sulfate  in

petrolatum Wuaay | Iinauuvanssyaapas (Irritant),klanaldls vivanalddmna (+/-)

duAAUNNSINE
1.Anwangidndaulassnsduaudanivundnsiu
2.1131*%’@33@LL@:%umau‘LumiﬂﬁﬁFw‘hmmLﬁj’ﬂml,ﬁéﬁﬁéauiﬂmﬂﬁi
3.fddanlnsansasansaneaidnustiuganidnsaniagenis (Inform consent)
4. 5pglhenianimaaaunisuilanstiniia (Patch Test) el 5%Nickel sulfate
in petrolatum
5 ingtlagananunaniamaaaunsuilavedinia lu 72 92lug
6.usTagnzdansavn Bunasiinifialutlaan: lusefilfnauansenisnagey
N9 wiltauziiniianae 5%Nickel sulfate in petrolatum
7. Winnesnulneuiiagientu 2 ngu nguay 15 Aw
7.1 Wi Chelated Zinc (Qualimed ®) Futlsenuniaas 1160 Tuas 2 A
i nan 4 e (Radusindanzaluauinduas 15 x 3 = 45 un./du)
7.2 1% Placebo Futlsznuaiaas 1 16a fuas 3 A3e e 4 e
S.ﬁmﬁﬁﬂw%\mmmjumﬁmmmm@mﬁﬂmﬁ 2 favindensBususenuen
ietlsiiunadnaiAesesen
9.ﬁms§ﬂ1ﬂ%\mmm§umﬁﬁmiwmmummm@mﬁmﬁ@ (Patch Test) Aqgl
5%Nickel sulfate in petrolatum SanAsT 4 dand
10 AulagnnzdansavniBunadnAaludasngana

11 TUANHANITNAADY

=\
M5UsELHUNE
v !
1.dalanefinfalullagnzaeddant 19ivaeengy THANEUEAIEIN Inclusion
criteria wazliinineniiludnsizany Exclusion criteria 189%9 15 faatingluusdazngs
o ' dl 1 dl ] 1 dl o = ! ] oA
ihnmAafsuazANdeuUuNIRI g UIeIwAazngre i N T LB LT az NN

ANUANGNNaE N TTEd1ATyviTa LA
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2 WMegupnuuAnNA1aesljizean1mase N suilansiniiazeisaesngudd

| [ A 1
Nl [F]’]\‘]ﬂ‘lé‘l)l?‘ﬂiil

aadc a ¢ v
ADAN LT LUNITIATIZRTDYA
Tufraumeunarestfnsanvesnimageunisuiiansiniiaresivaeengs e
[ % o 1 1 o = 1Y .
WATUAINITINEdUANsNaiuve e Chi-square
= o a a o 1 ] ' ZJ/ 1
2 wFauneusziulansiiniaulagzressivesngluudaznguaesivaengs

AAULATUAINIIT NI LANASTUMIFa L1 fae Paired T-test
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NAN1SIAE

anwuzlnanaliluainguaaasig
gilaedldFunnsatadudniulsatuuidudassiiniiaainnisdnilseds nsoa
f9n1eaLIAFUNTTMNNNMALeL patch test TaUNA A UK 30 AL Usenauld@dqewadne

AU 3 AU Anluietar 10 aeflaariannaALasinAIINAIWIU 27 AU AnTuFatas 90

v
o 1 = o !

v !
1aagileiannn nguAatnaliangyseus 20 T 63 T Inefengwasvintu 39.57 1

3
2 %
o a % o

filhaiuuidndaanstinifanaunauau 30 A wikeanily 2 ngu Asil

1FAFUALAR TIA AU 15 AL

=)

1.0

2.n

X

o

q
1 ai 4 o
@NVIPLM?UE’]M@@'H AMUIU 15 AU

anwuzlnanildrainguileiuundudassininanigaIngs

gilhaddanwuslnaiallfssalii

F119719 7 wansanmaiziaeviahlvasnguiiag

UNIELAY ang) (1) LA Tspaszansnu g Fumiesiin
1.01 29 VIaIN wianA Tadd fay, deoile
1.02 63 wie  laduge, veuiin s WU (BIUIW)
1.03 57 WA s Zyrtec, Ry
Atarax

1.04 22 718l wie A Zyrtec, TRCIIGERR
Atarax

1.05 49 ISIN uanIA Zyrtec, daila
Atarax

1.06 55 ISIN Tdd Zyrtec, AR
Atarax

1.07 26 VIaTN 1aid Et Flay daile,ne

1.08 31 ISIN luidl Zyrtec daiie, uaain



M99 7 (FB)

NUIELAY ang) (1)) LA Tsptlszansnan g Fumueaiin
1.09 31 VIaIN s g pa, Ay daile
1.10 42 78l Eth Eth IELLIGED
1.11 29 VIIN s g Fay, pe
112 37 VITN Eth WH Ay, dedle, Ae
113 52 WA uieINA Zyrtec, Rey dade

Atarax
1.14 20 VIaIN s s Flay, nsamide
1.15 48 WA Seb.derm g fay doile
2.01 22 IaTN Tad Tald faila
2.02 50 1IN aifd aifd AD
2.03 27 1IN af ey W 2 414
2.04 45 ISIN 1af ey daiia
2.05 34 1IN lidl lidl AD
2.06 52 VIaTN Et Eth Fay, A
2.07 29 VITN Eth Eth Flay, A
2.08 59 St Tadd g B4
2.09 29 ISIN wAaNIA Zyrtec, daiia
Atarax
2.10 37 VIaTN Eth Wi ey, deile, re
2.11 50 1IN WWaINA Zyrtec, nzaeidely
Atarax
2.12 60 ISIN WA Zyrtec,  uwa, wiuds
Atarax
2.13 37 VIaTN Et Wi Fay, deile.ne
2.14 36 WA s s Rey dadae, Aa
2.15 29 ViaTN Et (Eth Ry
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nau SailAe glaeweeng 3 AU Anfluiasay 10 wencde 27 Au Anu Faaas 90 Tae
filaeisanTsAuuL localized lesion auua wazlaifeadasiuendn duheuneauilsn
Uszinduazdeniiidszingail

1. Hlaasiia 1.02 Hlsedmidulannaviin 1HFunisinwdasaniu Salbutamol
warRenisvey TealdldnnEunnuiu 2 Tuds tealaiuluaengs unndlinauauains

2. filaegiia 1.03 lsedRsutsenuldzunn Zyrtec uaz Atarax l@WIZIIANE
MM IAuANAR RS

3. Hilaesa 1.04 HusedRFuLlseniuen Zyrtec waz Atarax @WIZIIANNANITUA
21N

4. ghloasiia 1.05 HilszdRunainia waziulseniuen Zyrtec uaz LRWIZAN
87n19

5. fulaasia 1.06 HuszdRFulssniulaFuen Zyrtec uaz Atarax LanIzinaTN
MIAAN RN AN

6. filoeisvia 1.08 HilsvdRiullsznulaFuen Zyrtec uay lannzaIlN9AY
AN

7. giloeisvia 1.10 HusvdRsudlsznuliFuen Zyrtec uaz Atarax lan1zloan
IR uANAR RS

8. Hilaeswa 1.13 Futlsgmuen Zyrtec waz Atarax l@WIZIIaNaINTURAINA

9. Hulaasia 1.15 Huszdmiflulan Seborrheic dermatitis Futlsznuen Zyrtec
uAz Atarax lawnzinanTennsiiiiu

10. Hlariswia 2.03 HsedRiudsenuldiuen Zyrtec uaz Atarax @nIznaTd
aAMeAUAN LT

1. fitdansvia 2.05 fuszaRfuUsemuldFuen Zyrtec lamzinaniennisiuanniiu
WA ANES

12. filngiia 2.08 HilszdRiuilsenulifuen Zyrtec uaz Atarax l@nz1IaN3
aMIALAN AU AN

13. giloigiia 2.09 RilszdRiutlsenulifuen Zyrtec uaz Atarax l@n1z1IaTH
aMIALANAUUREN TS waznsuiaInA

14. filaeisvia 2.11 Nlsedmfudlsznuldiuen Zyrtec uaz Atarax l@n1za1d

ANNNTAUANNHUUAFNTRLAL N UNDINA



15. filaeigvia 2.12 Nlsedmiulssniuldiuen Zyrtec uaz Atarax l@n1zLaai

ANNNTAUANNHBURFNTRLAL NI UNDINA

a a @
Ul usaalsa
al al o d’l
HNTHASLREA AU

511379 8 A9 uandayaLFnnses Tsniuuidndaraegilae

Usnurasism uIUgl0g (L)
?iﬂiﬂ 17(56%)
daiin 12(40%)
AR 8(26.6)
azhe 2(6.6%)
QEETTY 1(3.3%)
UL 1(3.3%)
AL 1(3.3%)
U 1(3.3%)
1N 1(3.3%)

v @ o 2 A
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Arnasvdu/lans gLl (Au)
FuY 18(60%)
aFoedaila 12 (40%)
afanpa 12(40%)
wIAN 10(33%)
nszaulane 2(6.6%)
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Arnslazdu/lans uIUl0E (AL)
\indn 4(13.3%)
ANLTURAN 1(3.3%)
nla 1(3.3%)
seainiilavefiugoutlszney 1(3.3%)
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svaiznaniiiulan U0 (AL)
<51 5(16.67%)
5.1-10 1 8(26.67%)
10.1-15 1) 11(36.67%)
15.1-20 1 2(6.67%)
>20 1 4(13.33%)
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T9Alszanma uIUgl0E (L)
waLiin 1(3.33%)
DRuA 7(23.33%)
UWARIUNINZIA 3(10%)
13A Seborrheic dermatitis 1(3.33%)
TiiTanlszansialo 19(63.33%)
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NANITNARAU patch test NANH LN ULNINTARITUNNANIFDINGN
gilhennauldiunisnsaiediade lsaiuuidndasstininiasaanis

o

VAAAY Patch test 6ael 5 % Nickel sulfate in petrolatum HANNINARDUNIABINGNLTWASE

FI1919 12 ANINUAAILANIIINNARSY Patch Test Tunguiieiuuidndaansiiniia

glhevuneay aafiusk Ufn3en Patch test
1.01 Nickel 2+
1.02 Nickel 1+
Colophony 1+
Resin 1+
1.03 Nickel 1+
1.04 Nickel 2+
1.05 Nickel 2+
1.06 Nickel 3+
1.07 Nickel 2+
1.08 Nickel 3+
1.09 Nickel 2+
1.10 Nickel 3+
1.11 Nickel 2+
1.12 Nickel 2+
1.13 Nickel 3+
1.14 Nickel 3+
Formaldehyde 1+
Balsum of peru 1+
1.15 Nickel 1+
2.01 Nickel 2+
2.02 Nickel 2+

2.03 Nickel 2+
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glaevuneay aafiusk Ufjn3en Patch test
2.04 Nickel 2+
2.05 Nickel 1+
2.06 Nickel 2+
2.07 Nickel 2+
2.08 Nickel 2+
2.10 Nickel 2+
2.11 Nickel 1+
2.12 Nickel 2+
2.13 Nickel 2+
2.14 Nickel 1+
2.15 Nickel 2+

AZIIUAIANEATAINIINN patch test Jilaadoulun uiiinifaiasasianen
Wl
1. gilaeisnia 1.02 LALvin standard patch test WAy U413 Colophony uay
Resin {a 1+ $9u698
2. éﬂqmﬁm 1.14 AN standard patch test LAY uN@ns Formaldehyde
WAz Balsum of peru W& 1+ $9NAYE
frlaeuilugdnsanlnsanialagazyinfies Nickel patch test (e

LReLYINIIL
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1. 1NNIMN9ANHINEASI T IARNN19ATIA Patch test naulazadani1asnelag

Zhe
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F1319 13 uanedayalSeITINTIIUWINATEY Patch test

sragilog Patch test reaction(+)
nau A
1.01 2 2
1.02 1 0
1.03 1 0
1.04 2 0
1.05 2 1
1.06 3 2
1.07 2 1
1.08 3 2
1.09 2 1
1.10 3 2
1.11 2 1
1.12 2 1
1.13 3 1
1.14 2 1
1.15 1 1
2.01 2 2
2.02 2 2
2.03 2 2
2.04 1 1
2.05 1 1
2.06 2 2

2.07 2 2
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svagae Patch test reaction(+)
nau A
2.08 2 2
2.09 1 1
2.10 2 2
2.11 1 1
2.12 2 2
2.13 2 2
2.14 1 1
2.15 2 2

a

AN9 14 WAAITANATALLTIIATIZENATDY Patch test

u

nguINIsnFaLWe Sig.(2-tailed)
nanlAuAen FeAneu-ndsniainm 0.001
nanliFueEuaannau-uaIN1snm 1.000

aziudnFilaenlFiunnsinunsdaamian S9AH Patch test reaction ARANAEINIH
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Tﬁ@éﬂfm Urine nickel (microgram/litre)
nau A
1.01 3.4 8
1.02 54 14.8
1.03 8 5.6
1.04 38.8 23.4
1.05 10.9 121
1.06 10.4 12.6
1.07 3.6 10
1.08 1 11.9
1.09 3.5 1
1.10 1.1 24.7
1.11 3.7 21.6
1.12 9.8 17.8
1.13 12.1 15.4
1.14 12.5 1.6
1.15 36.4 9.3
2.01 20.3 15.8
2.02 3.7 10
2.03 9.4 13.2
2.04 1.7 3
2.05 1.5 1.9
2.06 1 36.8
2.07 3.7 7.2
2.08 1.8 4.1
2.09 9 22.4

2.10 9.8 5.2
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sragLlae Urine nickel (microgram/litre)
nau A
2.11 59 8
212 9.9 11
213 7 11
214 14.6 11.1
2.15 34 24.7
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nax Fnade Ao m[ﬁ'mm AGIFA
(ug/litre) NIRTFIU (ugllitre) (ug/litre)
(ugllitre)
nanléfuAen 98 107 11.59 1 38.8
NaUN19TNEN
nanldfuAen 398 126 6.69 1 24.7
NAINTTINEN
naulaFuenviaan 6.8 5.46 1 20.3
NaUNN9INEN
naulaFuenvaan 12.36 9.39 1.9 36.8
NAINTTNEN
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naNNNINITLFaLWEL Sig.(2-tailed)
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nau lAuevaennau-naIN19iNEN 0.066
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nau A
1.01 0.14 0.18
1.11 0.1 0.21
2.21 0.16 0.14
2.23 0.14 0.13
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proliferation) Tn1silasuulasiiazdasyiauianisnauduesans cell mediated immunity sig

Specific antigen WaZFaN3aH4N(lymphocyte transformation test) LATHNNIANUIUANUIUAN TN
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TuanalugdAasniuiwinluanasi(Low molecular weight metal chelates)

Tuianaluglalmandniminiuanaga(High molecular weight metal chelates)
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GASTROINTESTINAL TRACT
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2 . - Absorption o
Dictary M) (Plant and K :
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