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Rezumat

Dermatitele de contact profesionale au o evoluþie
cronicã, din cauza imposibilitãþii diagnosticului precoce,
cât ºi prin absenþa unui tratament curativ.

Identificarea pH-ului cutanat prezintã multiple
aplicaþii practice, atât ca metodã de screening, cât ºi ca
metodã de prevenþie, existând multiple dovezi care atestã cã
un pH cutanat situat în limite normale este implicat în
protecþia tegumentului faþã de agresiunea externã. De
aceea, modificãri ale pH-ului cutanat vor conduce la
alterarea barierei cutanate. Conºtientizarea riscului în
mediul de lucru ºi prin aplicarea unor mãsuri de protecþie
(creme protectoare, echipament de lucru) va determina
scãderea incidenþei dermatitei de contact.

Cuvinte cheie: dermatita iritativã, dermatite
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Summary

Occupational contact dermatitises have a chronical
evolution, due to absence of an early diagnosis and curative
treatment.

Identifying the skin’s pH has many practical
applications in screening methods, but also in the
prevention area, being demonstrated that a normal ranged
pH is involved in protecting the skin from external
aggresion. Therefore, changes in skin’s pH level will lead to
an altered skin barrier. In this sense, the risk awareness at
workplace along with protective measures (protective
creams, work protective equipment) will reduce the
incidence of irritant contact dermatitis.
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Introducere 

Descrise pentru prima oarã în 1895 de cãtre
Josef Jadassohn la subiecþii expuºi la mercur,
dermatitele de contact (DC) reprezintã 4 -7% din
totalul cazurilor care se adreseazã medicului
dermatolog, ocupã primul loc în categoria
dermatozelor profesionale ºi reprezintã >50%
dintre bolile ocupaþionale. [1, 2] 

Discuþii

Apariþia lor este rezultatul reacþiei infla-
matorii cutanate, secundarã acþiunii unor factori
fizici, chimici sau biologici, reacþie generatã de
activarea celulelor din structura pielii (kera-
tinocite, celule Langerhans, fibroblaºti, mastocite,
macrofage, celule endoteliale) sau a celulelor care
migreazã la locul leziunii (leucocite) care secretã
factori proinflamatori (citokine, chemokine). [3]
Din cauza inexistenþei unor metode fiabile pentru
diagnostic precoce si absenþei unui tratament
curativ, DC au evoluþie cronicã. 

În funcþie de mecanismul de producere
(alergic, imediat sau întârziat sau non- alergic),
de etiologie, aspectele clinice, histologice ºi
moleculare, se detaºeazã trei tipuri: dermatita de
contact iritativã, dermatita de contact alergicã ºi
urticaria de contact. [4] 

Cele mai frecvente forme sunt dermatitele
iritative care reprezintã 80% din totalul
dermatitelor de contact, în marea lor majoritate
fiind dermatite profesionale. Substanþele din
mediul profesional implicate ca factor etiologic
sunt numeroase ºi foarte diferite în funcþie de
locul de muncã, dar mecanismul patogenic
comun este activarea rãspunsului inflamator
înnãscut, cu hiperproducþie de citokine,
chemokine ºi infiltrat celular polimorf. Reacþia
inflamatorie apare dupã ce au fost depãºite
funcþiile de barierã ale pielii faþã de acþiunea
factorilor fizici, chimici ºi biologici din mediu. [5]

Prin urmare, în evoluþia procesului fizio-
patologic al dermatitei iritative, se disting 3 etape
principale: alterarea barierei cutanate, activarea
rãspunsului inflamator înnãscut ºi constituirea
infiltratului inflamator.

Prima etapã a procesului fiziopatologic
„alterarea barierei cutanate” presupune modifi-
carea unuia sau mai multor componente din
stratul cornos. 

Introduction

In 1895 Josef Jadassohn described for the first
time the contact dermatitis in subjects exposed to
mercury. The contact dermatitises (CD) represent
4–7% of the total cases that requier dermato-
logist’s attention, represent > 50 % of the overall
occupational diseases and represent the forms
most commonly seen in terms of occupational
dermatitises. [1, 2]

Discussions

Contact dermatitis develops after a cutaneous
inflammatory reaction produced by the cuta-
neous cells (keratinocytes, Langerhans cells,
fibroblasts, mastocytes, macrophages, endo-
thelial cells) or leucocytes that adhere to tissue
injury and secrete proinflammatory mediators
such as cytokines and chemokines. The
cutaneous inflammatory reaction is triggered by
physical, chemical or biological factors. [3]

Contact dermatitises have a chronical
evolution, due to the absence of a curative
medical treatment and an early diagnosis.

Based on the underlying mechanism (allergic,
immediate reaction, late reaction or non-allergic),
etiology and clinical, histologic and molecular
aspects, there are three types of contact
dermatitises: irritant contact dermatitis, allergic
contact dermatitis and contact urticarial. [4]

Irritant contact dermatitises represent 80% of
contact dermatitises and they are mostly
occupational dermatitises. Despite there are
many different occupational triggers depending
on the different workplaces that are known to be
an etiological factor, the irritant contact
dermatitises share the same pathogenic
mechanism, characterized by the activation of the
inflammatory innate immune response with
hyperproduction of cytokines, chemokines and
cellular polymorph infiltrate. The inflammatory
reaction appears after physical, chemical and
biological environmental factors that had altered
the skin barrier. [5]

Therefore, three main phases are identified in
the evolution of the irritant contact dermatitis
physiopathologic process: the alteration of the
skin barrier, the innate immune system activation
and the formation of the inflammatory infiltrate
at the affected site. 



Bariera mecanicã a pielii este alcãtuitã din
corneocite, celule bogate în proteine ºi un “adeziv
intercorneocitar” alcãtuit din lipide cu dispoziþie
bilamelarã iar procesele fiziopatologice pot
interesa alterarea proteinelor care participã la
realizarea barierei (keratinã, involucrinã, fila-
grinã, loricrinã), solubilizarea lipidelor ºi
dezorganizarea stratului lipidic alcãtuit din
ceramide(sfingozine), colesterol, acizi graºi (care
asigurã retenþia de apã ºi electroliþi), conducând
la creºterea permeabilitãþii cutanate ºi a pierderii
transepidermice de apã (TEWL=transepidermal
water loss). [6] 

A doua etapã a procesului este reprezentatã
de activarea keratinocitelor care sintetizeazã IL1α
ºi IL1β, IL8, TNFα, GM-CSF ºi chemokine.
Producþia ºi secreþia mediatorilor pro-inflamatori
în mediul extracelular conduc la cea de-a treia
etapã: infiltrarea celularã propriu zisã prin
migrarea celulelor Langerhans ºi a celulelor
dendritice locale în epiderm, ºi atragerea de
celule din circulaþia sistemicã (macrofage,
neutrofile, limfocite ºi mastocite) care vor
amplifica cascada inflamatorie. [6] 

Studii recente au arãtat cã incidenþa cea mai
mare a dermatitelor iritative profesionale nu este
determinatã doar de expunerea directã la sub-
stanþe iritante ci ele se regãsesc acolo unde
tegumentul este supus agresiunii sau traumatis-
melor repetate sau este expus mediului umed în
condiþii de ocluzie tegumentarã, deoarece ocluzia
tegumentarã determinã hiperhidratarea tegu-
mentului ºi pierdere transepidermicã de apã. [7] 

De exemplu, traumatismele secundare gestu-
rilor profesionale repetitive efectuate cu o
anumitã forþã de presiune pe planuri dure, pro-
duc leziuni prin fricþiuni sau abraziune; micro-
traumatismele produse de manipularea fibrelor
de sticlã distrug de asemenea, în mod mecanic
stratul cornos, generând escoriaþii iar prin iritarea
filetelor nervoase, declanºeazã pruritul. 

Având în vedere importanþa factorilor fizici
asociaþi activitãþii profesionale în distrucþia
barierei cutanate ºi în iniþierea proceselor pato-
logice ce duc la apariþia dermatitelor de contact,
articolul de faþã va prezenta rolul pH-ului în
apariþia dermatitelor iritative ocupaþionale. 

Vom aduce în continuare argumente fizio-
patologice privind influenþa variaþiilor de pH, ca
factor declanºator sau adjuvant al procesului

The alteration of the skin barrier, first phase
of the physiopathologic process, involves
changes in one or multiple components of the
stratum corneum. 

The mechanical skin barrier is made of
corneocyes, protein rich cells and an “inter-
corneocyte adhesion” layer consisting of lipids
with a bilamellar disposition. The physio-
pathological processes can produce the
dysfunction of the proteins of the skin barrier
(keratin, involucrin, filaggrin and loricrin), lipid
solubilization and the disruption of the lipid
layer consisting of ceramides (sphingosine),
cholesterol, fatty acids(ensure water retention
and electrolytes) leading therefore to the increase
of the skin permeability and subsequently the
transepidermal water loss (TEWL = trans-
epidermal water loss). [6]

The second phase of the process is re-
presented by keratinocytes activation which
synthetizes IL1α and IL1β, IL8, TNFα, GM-CSF
and chemokines. The production and secretion of
the proinflammatory mediators in the extra-
cellular matrix will lead to the third phase of the
process: the “actual cell infiltration” due to the
migration of the Langerhans and local dendritic
cells in the epidermis, and the recruitment of the
systemic inflammatory cells (macrophages,
neutrophils, lymphocytes and mastocytes) at the
affected site that will amplify the inflammatory
cascade. [6]

Recent studies have shown that the highest
incidence of irritant occupational dermatitis is
not only determined by direct exposure to
irritants, but can also be determined by cases
where the skin is constantly traumatized or the
skin is exposed to wet environment under skin
occlusion conditions, producing tegumentary
hyper-hydration and transepidermal water loss. [7] 

For example, traumas secondary to repetitive
professional gestures performed with a certain
force on hard surfaces cause friction or abrasion
injuries; microtraumas due to glass fibers
handling, mechanically destroy the stratum
corneum, producing excoriation and leading to
pruritus due to nerve fibers irritation.

Taking in consideration the importance of the
physical factors that are associated with the
workplace in the alteration of the skin barrier and
the initiation of the pathological processes
leading to contact dermatitis, this article will
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inflamator pentru a susþine cã acþiunea de
corecþie a acestui factor, deseori ignoratã, este
utilã în prevenirea sau ameliorarea evoluþiei unor
cazuri de dermatitã iritativã profesionalã.

La suprafaþa pielii, pH-ul este neutru la
naºtere ºi devine acid în cursul primelor
sãptãmâni de viaþã. În condiþii normale, pH-ul
acid se menþine relativ constant odatã cu
înaintarea în vârstã, pânã la vârsta de peste 70 de
ani, cu excepþia regiunilor axilarã, inghinalã, a
pliurilor submamare ºi a regiunii interdigitale,
unde gradul local de umiditate este mare.

Valoarea pH-ului cutanat variazã în funcþie
de sex ºi rasã: bãrbaþii au un pH cutanat
superficial mai mic decât femeile ºi un nivel mai
mare de hidratare, iar studiile au arãtat cã pH-ul
cutanat la rasa neagrã este mult mai scãzut,
explicaþia fiind legatã de hipersecreþia sudoralã
acidã, datoritã abundenþei glandelor sudoripare
la aceastã populaþie. [8]

Valoarea pH-ului scade din profunzime spre
suprafaþã, astfel cã sub stratul cornos valoarea
este de 7 ºi ajunge în jurul valorii de 5 la suprafaþa
stratului cornos. [9] 

Factori care influenþeazã pH-ul cutanat

În realizarea unui pH acid, un rol important îl
are concentraþia de ioni de bicarbonat din
sudoare. Sudoarea formatã iniþial, la nivelul
porþiunii secretori a glandei sudoripare, are o
concentraþie de Na de ~ 145 mmol/l ºi una de Cl
de ~ 115 mmol/l. În urma proceselor de re-
absorbþie ionicã, sudoarea care ajunge la
suprafaþa tegumentelor conþine, în medie, 70
mmol/l de Na ºi 80 mmol/l de Cl. [10] 

Dacã producþia ºi pasajul prin zona
reabsorbativã (ductul glandular) sunt accelerate,
activitatea de reabsorbþie a ionilor este mai micã,
astfel cã nivelul bicarbonatului tinde sã creascã.
În schimb, la un flux scãzut, bicarbonatul devine
practic inexistent în sudoare ºi pH-ul scade. De
aceea, s-a concluzionat cã sudoarea este mai
alcalinã la rate mari ºi mai acidã la rate mai mici
de eliminare. [11] 

Am putea astfel formula ipoteza cã, în
profesiile care implicã efort fizic ºi o ratã crescutã
de producþie si eliminare a sudorii, capacitatea de
acidifiere a ei este redusã, realizând un mediu
propice pentru bacteriile saprofite care pot

present the role of the skin’s pH in the occurrence
of the irritant contact dermatitis. 

Therefore, we are bringing physio-patho-
logical arguments regarding the influence of the
changes in pH as a trigger or an adjuvant factor
in the initiation of the inflammatory process, in
order to demonstrate that by correcting the skin’s
pH (often ignored) we can prevent or improve
the evolution of occupational irritant contact
dermatitis. 

At the skin level the pH is neutral at birth and
becomes acid during the first weeks of life. Under
normal circumstances, the skin’s acid pH remains
relatively constant with aging (above 70 years
old), with the exception of the axillary, inguinal,
submammary and interdigital regions, where the
degree of moisture is higher. The value of the skin
pH varies with sex and race: men tend to have a
superficial skin pH lower than females and a
higher level of hydration. Studies have shown
that in black population, the skin pH is even
lower than in white population, due to a higher
number of sweat glands and a hypersecretion of
acidic sweat fluid. [8]

The value of pH decreases from depth to
surface leading to a value of 7 under the stratum
corneum and decreases to 5 at the stratum
corneum’s surface. [9]

Factors that influence the cutaneous pH

The bicarbonate ion concentration in sweat
plays an important role in the production and
maintenance of an acidic skin pH. The sweat
initially formed in the secretory coil has a
concentration of Na+ ~ 145 mmol/L and the
concentration of CL- ~ 115 mmol/L. However,
during the ionic reabsorption processes the sweat
that reaches the skin surface has approximately
70 mmol/L Na+ and 80 mmol/L CL- . [10] If the
sweat production and passage through the re-
absorptive area (glandular duct) are increased,
the ionic reabsorption activity is lower, therefore
the bicarbonate level tends to increase. Instead, in
a low flow, the bicarbonate becomes practically
nonexistent in the sweat and the pH decreases. In
conclusion, sweat is more alkaline at higher rates
and more acidic at lower elimination rates. [11]

We could thus formulate the hypothesis, that
in workplaces which involve physical effort and
an increased rate of production and elimination
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deveni patogene. Aceastã ipotezã, pentru care
existã deocamdatã doar argumente teoretice,
necesitã însã o validare experimentalã.

Menþinerea pH-ului este condiþionatã de
mecanisme exogene ºi endogene care acþioneazã
la nivelul tegumentului. Mecanismele exogene
sunt reprezentate de producþia de acizi graºi
liberi (AGL) de cãtre lipazele florei microbiene
rezidente pe piele ºi de cãtre glandele
pilosebacee, precum ºi de producþia de acid lactic
de la nivelul glandelor ecrine. [12, 13] Au fost
identificate trei cãi endogene care participã la
stabilirea unui pH acid la nivelul stratului cornos:
producþia de acid urocanic (acidul trans-urocanic
se transformã în izomerul cis sub acþiunea UVB)
prin transformarea L-histidinei sub acþiunea
histidinazei ºi de acid pirolidon carboxilic, un
derivat de glutaminã, sinteza de acizi graºi liberi
din fosfolipide sub acþiunea fosfolipazei
secretoare A2 (sPLA2) ºi un mecanism antiporter
(schimbãtor de ioni) de sodiu-proton (Na+/H+)
[14, 15, 16], mecanism cu rol central în reglarea
pH-ului celular. [9, 17] Rolul schimbãtorului de
protoni este acelaºi ca ºi în alte celule din
organism, în care, prin transportul ionilor de H în
mediul extracelular este menþinut pH-ul
intracelular. [17, 18]

Alþi factori care influenþeazã pH-ul sudorii ºi
al suprafeþei cutanate sunt pH-ul seric,
concentraþia ureii sau a amoniului, precum ºi
activitatea anhidrazei carbonice ºi a ATP-azei
vacuolare de H+ din porþiunea secretorie a
glandei sudoripare. Activitatea crescutã a
anhidrazei carbonice ºi scãderea consecutivã a
pH-ul extracelular a fost asociatã cu rapiditatea
proceselor de vindecare ale pielii. [19]

Acizii graºi din sebum sunt ºi ei responsabili
de realizarea unui pH acid. De aceea, modificãrile
filmului lipidic epidermic determinã o creºtere a
pH-ului. [20] Funcþionalitatea canalelor ionice de
la nivelul epidermului ºi a glandelor sebacee ºi
ecrine, canalele amilorid sensibile din piele
(ENaC), canalele CTRF („cystic fibrosis trans-
membrane conductance regulator”) din glandele
sebacee, schimbãtorul de Cl/HCO3 ºi ATP-aza
vacuolarã de H+, contribuie de asemenea la
compoziþia finalã a sudorii ºi a pH-ului. ENaC,
canalul principal de reabsorbþie a sodiului, este
foarte bine reprezentat în tegument, în special în
glandele ecrine; deficitul funcþional al acestui

of sweat, the sweat’s acidity is decreased, leading
to an environment where saprophytic bacteria
can become pathogenic. This hypothesis provides
theoretical arguments, however will necessitate
an experimental validation.  

The maintenance of skin pH is conditioned
by exogenous and endogenous mechanisms
acting on the skin. The exogenous mechanisms
are represented by free fatty acid produced by
skin microbial flora lipases and pilosebaceous
glands and by lactic acid production in eccrine
sweat gland. [12, 13]

There  are three endogenous pathways
identified that are involved in establishing an
acidic pH in the stratum corneum: the urocanic
acid production (trans-urocanic acid converts to
cis isomer, under UVB ) from L-histidine through
the action of histidinase and pyrrolidone
carboxylic acid, derived from glutamic acid, free
fatty acids synthesis from phospholipids under
secretory phospholipase A2 (sPLA2) and an
antiporter mechanism (ions exchange) for
sodium-proton (Na+/H+) with a central role in
the cellular pH regulation. [9, 14, 15, 16, 17]

The role of the antiporter at the level of the
stratum corneum is the same as in other human
cells in maintaining the intracellular pH by
transporting the H+ ions in the extracellular
environment. [17, 18]

Other factors that influence the skin’s and
sweat’s pH are: serum pH, urea and ammonium
concentration and also carbonic anhydrase
activity and vacuolar-type H+ ATPase located in
the secretory part of the sweat gland. Increased
activity of carbonic anhydrase associated with a
decreased activity of the extracellular pH has
been associated with rapidly skin healing. [19]

The sebum fatty acids are also responsible for
maintaining an acidic pH, therefore changes in
the epidermal lipid layer increase the pH. [20]
Other contributors to the final composition of
sweat and pH are: epidermal ionic channels and
sebaceous and eccrine glands, amiloride-
sensitive sodium epithelial channels (ENaC) and
cystic fibrosis transmembrane conductance
regulator (CTRF) from sebaceous glands along
with the CI-/HCO3 antiporter and vacuolar
type-H+ATPase. ENaC, the main Na+ re-
absorption channel, is highly represented in the
skin, especially in the eccrine glands; a functional
deficit of this channel leads not only to a
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canal are repercursiuni nu numai asupra
pierderilor de apã transdermice, ci ºi asupra
proceselor de hiperkeratozã cutanatã ºi a activãrii
proceselor inflamatorii. [21-24]

Alterarea funcþionalã a CTRF din mutaþiile
genei fibrozei chistice, induce o pierdere de Na,
dar ºi de bicarbonat, care se însoþeºte de creºterea
pH-ul cutanat. [25]

Un alt factor major de influenþã care poate
creºte pH-ul, este staza vascularã perifericã,
responsabilã de alterarea oxigenãrii ºi a
metabolismului celular precum ºi a conþinutului
plasmatic extravazat. În stazã, epurarea
produºilor de catabolism (acid lactic, CO2) este
redusã. [26]

Influenþa pH-ului în producerea derma-
titelor iritative

Un nivel acid al pH-ului la nivelul stratului
cornos este esenþial în: formarea unei bariere
cutanate intacte necesarã pentru apãrarea
antimicrobianã a pielii, pentru cã favorizeazã
dezvoltarea florei comensale (saprofite) ºi
împiedicã multiplicarea germenilor patogeni, are
rol în controlul activitãþilor enzimatice la nivelul
structurii lipidice a stratului cornos ºi în
reînnoirea pielii. [9, 18]

O barierã cutanatã eficientã presupune un
metabolism lipidic normal la acest nivel, iar pH-
ul acid asigurã funcþionalitatea optimã a unor
enzime cheie ale acestuia: β-glucocerebrozidaza
ºi sfingomielinaza acidã. La un pH alcalin,
degradarea acestor enzime de cãtre serinproteaze
este acceleratã ºi componentele lipidice ale
barierei sunt alterate. [20]

Totodatã, este crescutã atât producþia cât ºi
eliberarea de interleukine din keratinocite.
Sinteza de interleukine în inflamazom are loc
prin intermediul caspazei 1 iar eliberarea IL1 α ºi
IL1β de cãtre keratinocite este consecinþa activãrii
serinproteazelor. Astfel, este amplificatã reacþia
inflamatorie prin atracþia de celule dendritice
locale ºi celule din circulaþia sistemicã.

Importanþa pH-ului cutanat în apariþia
dermitelor iritative a fost amplu studiatã ºi în
relaþie cu mutaþiile de tip „loss of function” ale
genei filagrinei, mutaþii care se asociazã cu un pH
cutanat crescut. Filagrina este produsã, în mod
normal, de keratinocitele din stratul granulos ca
profilagrinã (400Kda), o macromoleculã care

transepidermal water loss but also to a cutaneous
hyperkeratosis and inflammatory processes
activation. [21–24]

CFTR (Cystic fibrosis transmembrane
conductance regulator) functional alteration
caused by mutations in the cystic fibrosis genes,
conducts not only to a loss of Na+, but also
bicarbonate, which is associated with an increase
of skin’s pH. [25]

Another major factor that may increase the
skin’s pH is the peripheral vascular stasis (PVD),
responsible for the alteration of the oxygenation,
cellular metabolism and the plasma extravasated
content. During stasis the elimination of the
catabolism waste products (lactic acid, CO2) is
reduced. [26]

The influence of cutaneous pH in irritant
contact dermatitis

An acidic pH of stratum corneum is essential
in maintaining the skin barrier intact, necessary
for antimicrobial defense, leading to develop-
ment of commensal flora (saprophytic flora) and
fighting against multiplication of pathogenic
germs. It also provides control of enzymatic
activities at the lipidic structure of stratum
corneum and skin regeneration. [9, 18]

An effective skin barrier and acidic pH
ensures a normal lipid metabolism at this level
and optimal functionality of some key enzymes:
beta-glucocerebrosidase and acid sphingo-
myelinase. At an alkaline pH, the degradation of
this enzymes by serine proteases is accelerated
and the lipid components of the barrier are
altered. [20] At the same time the production and
also release of interleukins by keratinocytes is
increased. The synthesis of interleukins in
inflammasome is activated through the caspase 1
and the release of IL1α and IL1β by keratinocytes
is due to the activation of the serine proteases. All
these stages lead to an amplified inflammatory
reaction by recruiting local dendritic and
systemic cells.

The importance of the skin’s pH in irritant
contact dermatitis has been substantially debated
in relation to the “loss of function” mutations of
filaggrin gene, these type of mutations are
associated with an increased skin pH. Filaggrin is
normally produced as profilaggrin (400 Kda) by
the keratinocytes from the granular layer.
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conþine 1–12 monomeri de filagrinã ºi este
depozitatã în granule de keratohialinã. În
evoluþia keratinocitelor spre corneocite, prin
procese de defosforilare a profilagrinei, sunt
eliberaþi: monomerii de filagrinã (37kDa) ºi
fragmentul N-terminal. [27, 28]

Mutaþiile filagrinei se însoþesc de o scãdere a
numãrului de molecule de filagrinã produse de
keratinocite, care au drept consecinþã scãderea
nivelului de histidinã si glutaminã, aminoacizi
care provin, la nivel cutanat, în mare mãsurã din
filagrinã. [29] Scãderea celor doi aminoacizi se
însoþeºte de scãderea formãrii de acid urocanic ºi
acid pirolidon carboxilic (factori naturali de
hidratare cutanatã), cu creºterea pH-ului la
nivelul stratului cornos. Scãderea factorilor
naturali de hidratare determinã modificãri ale
integritãþii cutanate. Un pH cutanat alcalin,
conduce la creºterea eliberãrii de citokine
proinflamatorii ºi scãderea conþinutului de
ceramide la nivelul pielii. [30]

Legãtura între pH-ul alcalin ºi dermatita
iritativã este susþinutã ºi de date clinice, nu doar
de cercetãri experimentale; subiecþii cu un pH
mai alcalin au o ºansã mai mare de a face
fenomene iritative dermice. [9] 

Un pH alcalin realizat ca urmare a expunerii
la solvenþi organici, care distrug filmul lipidic al
pielii, are consecinþe importante asupra
enzimelor implicate în metabolismul lipidic
(reduce activitatea beta-glucocerebrozidazei,
lipazelor acide, acid sfingomielinazei, fosfo-
lipazelor ºi creºte activitatea serin proteazelor).

Pe de altã parte, un pH cutanat deviat cãtre
alcalin favorizeazã sensibilizarea la metale (Co,
Ni). La lucrãtorii din construcþii, laptele de var ºi
laptele de ciment, puternic alcaline, produc
leziuni iritative ºi contribuie semnificativ la
creºterea incidenþei dermatitelor de contact în
aceastã industrie. [31] Pe fondul leziunilor
favorizate de alcalinitate ºi microabraziuni,
cromul (Cr) ºi cobaltul (Co) din ciment induc
sensibilizare, care survine de 10 ori mai repede pe
o piele lezatã decât pe una normalã. [32, 33]
Studii recente au arãtat cã incidenþa cea mai mare
a dermatitelor iritative profesionale se regãseºte
la lucrãtorii care îºi desfãºoarã activitatea în
medii umede, unde este utilizatã ocluzia (prin
purtarea mãnuºilor). În funcþie de pH-ul cutanat,
compuºii eliberaþi din structura chimicã a

Profilaggrin (400 Kda) is a macromolecule which
contains 1–12 filaggrin monomers and is
deposited in keratohyalin granules. During the
evolution of the keratinocytes to corneocytes, by
profilaggrin dephosphorylation processes the
following are released: filaggrin monomers
(37Kda) and the N-terminal fragment. [27, 28]

Filaggrin mutations are associated with a
decrease in the number of filaggrin molecules
produced by keratinocytes resulting in decreased
levels of histidine and glutamine, amino acids
whose cutaneous origin is mainly from filaggrin.
[29] A decreased level of these amino acids leads
to a decreased production of the urocanic and
pyrrolidone carboxylic acids (natural moisturiz-
ing factors) and therefore to an increase of
stratum corneum pH. A decreased level of
natural moisturizing factors produces changes in
skin integrity. An alkaline pH leads to an
increased release of proinflammatory cytokines
and a decreased level of skin ceramides. [30]

The connection between alkaline pH and
irritant contact dermatitis is also sustained by
clinical data, not only by experimental research;
the subject with a more alkaline pH are more
susceptible of developing irritant dermatitis. [9]
An alkaline pH developed after exposing to
organic solvents which destroy the skin lipid
barrier will determine important changes in: lipid
metabolism and its enzymes (decreases the
activity of beta-glucocerebrosidase, acid lipases,
sphingomyelinase acid, phospholipases and
increases the activity of serine proteases).  

In addition a skin pH inclined towards
alkaline increases the susceptibility of metal
sensitivity (Co, Ni). In construction workers, lime
solution and cement slurry, strongly alkaline
products, determine irritant lesions and
significantly increase the incidence of contact
dermatitis in this industry. [31]

On a skin with preexistent lesions produced
by alkaline components and microabrasions,
exposure to chrome (Cr) and cobalt (Co) from
cement slurry can induce metal sensitivity ten
times faster than on a healthy and normal skin.
[32, 33]

Recent studies have shown that the highest
incidence of occupational irritant dermatitis is
found at wet-workers using occlusive protective
gloves. Depending on the skin’s pH, the release
of the components from the gloves’ chemical
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mãnuºilor este diferitã; de exemplu, mãnuºile
care conþin urme de crom, elibereazã mai mult
Cr+6 (cu mare potenþial alergizant) la pH-uri
înalte ºi Cr+3 la pH-uri mai acide. [34]

Este dovedit cã o acidifiere exogenã la nivelul
stratului cornos grãbeºte reepitelizarea acestuia,
astfel cã tegumentele lezate de acetonã, spre
exemplu, se refac mai rapid într-un mediu în care
au fost folosite soluþii tampon cu pH mai acid.
[35, 36]

Dermatita de contact toxicã cumulativã este o
entitate clinicã descrisã dupã contactul repetat cu
substanþe apoase în mediul de muncã, precum
solvenþii, detergenþii, sãpunurile, substanþe cu
pH slab acid sau alcalin sau dimpotrivã prin
acþiunea unor factori care usucã pielea (umidi-
tatea scãzutã a aerului, pulberi etc). [37]

Instalarea cronicã a leziunilor este rezultatul
acþiunii simultane a mai multor factori asupra
distrugerii barierei cutanate, care va permite
substanþelor din mediul extern, în special a celor
liposolubile sã pãtrundã în epiderm ºi sã iniþieze
procesul inflamator. În apariþia dermatitei de
contact toxice cumulative, însãºi soluþiile utilizate
pentru curãþarea pielii dupã expunere sunt cele
care genereazã o alcalinitate crescutã care se
suprapune peste efectul iritativ al substanþelor cu
care a venit în contact lucrãtorul; astfel, curãþarea
pielii, în loc sã previnã efectele negative ale
expunerii, le exacerbeazã. În alte circumstanþe, o
lipsã de informare suficientã ºi de conºtientizare
a riscului, combinã utilizarea de detergenþi cu cea
a solvenþilor industriali pentru îndepãrtarea
contaminanþilor chimici ai pielii, favorizând
pãtrunderea acestor compuºi prin tegument ºi
accentuând riscul de leziune. [38]

În ce mod aceste date ar putea avea
implicaþii în practica de medicina muncii?

Identificarea rolului pH-ului în echilibrul
florei bacteriene cutanate, în realizarea funcþiei de
barierã cutanatã, în maturarea ºi integritatea
structuralã a stratului cornos are multiple
aplicaþii practice. Întâi de toate, mãsurarea pH-
ului cutanat ar putea reprezenta o modalitate de
evaluare a riscului pentru lucrãtori, în mod
particular pentru cei cu antecedente de eczemã.
Deocamdatã, aceastã investigaþie este rar
utilizatã ca metodã de screening, deºi a fost
elaborat un consens la nivel internaþional privind

structure is different: for example, the gloves
containing small amounts of chrome, will release
more Cr+6 (with highly allergic potential) at a
higher pH, and Cr+3 at an acidic pH. [34]

It has been proven that an exogenous
acidification of stratum corneum stimulates
epithelialization, therefore, the skin altered by
acetone products, for example, recovers faster in
an environment where strongly acidic buffers are
being used. [35, 36]

Cumulative toxic contact dermatitis is a
clinical entity described after repeated contact at
workplace with aqueous substances, such as
solvents, detergents, soaps, low acidic or alkaline
pH substances or on the contrary, with drying
skin factors (low air humidity, particles, etc.). [37]
Chronical development of the lesions is the result
of simultaneous action of several factors on skin
barrier alteration, which allow the exogenous
environment substances, especially liposoluble,
to penetrate the epidermis and initiate the
inflammatory process. In developing cumulative
toxic contact dermatitis, the cleaning products
used to clean the skin after being exposed are
those that generate an increased alkalinity which
overlaps the irritant effect of the substances that
the worker was initially exposed to; therefore,
instead of cleansing the skin, and preventing the
irritant effect these cleansing skin products will
exacerbate the negative effects of exposure. In
general the lack of information and lack of
awareness at the work place, results in the use of
detergents along with industrial solvents to
remove the chemical skin contaminants, favoring
their penetration through the skin and
amplifying the risk of lesions appearance. [38]

How could this data impact the practice of
occupational medicine?

Identifying the role of pH in the balance of
cutaneous bacterial flora, in maintaining the skin
barrier intact, in the maturation and structural
integrity of the stratum corneum, has many
practical applications. 

First of all, measuring the skin’s pH could
represent a way of evaluating the workers risk,
particularly the ones with an eczema history.
Until now, this investigation is rarely used as a
screening method, although there is an inter-
national consensus, regarding skin’s pH
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modul de mãsurare a pH-ului la locul de muncã.
[39] Mãsurarea înainte ºi dupã expunere sau la
sfârºitul schimbului poate aduce informaþii utile
privind riscul sau privind eficienþa mãsurilor de
prevenþie. 

O altã direcþie importantã de aplicabilitate a
pH-ul este aria de prevenþie în medicina muncii,
sub aspectul selecþiei produselor de curãþare ºi a
cremelor de protecþie cutanatã. Majoritatea
soluþiilor de curãþare sunt alcaline. Efectul de
alcalinizare al pH-ului cutanat, dupã utilizarea
produselor alcaline apare rapid iar normalizarea
se realizeazã dupã mai multe ore (6-8 ore), ceea ce
înseamnã cã dupã o curãþare a mâinii cu sãpun
(de exemplu în pauza de masã), persoana expusã
va avea o rezistenþã scãzutã la agresiunea
cutanatã pentru tot restul duratei de lucru. De
aceea, ori de câte ori este posibil, se va alege un
sãpun nonalcalin sau neutru. [40] Ca mãsurã
generalã, trebuie interzisã utilizarea soluþiilor
industriale de degresare ºi curãþare a pieselor sau
uneltelor de lucru pentru degresarea sau
îndepãrtarea urmelor de substanþe de pe piele.

De asemenea, dacã este identificat riscul unei
dermite iritative sau la persoanele a cãror
activitate profesioanlã presupune spãlarea
frecventã a mâinilor, circumstanþã cunoscutã ca
factor de creºtere a pH-ului, se recomandã
utilizarea de creme protectoare. Conºtientizarea
riscului de cãtre angajaþi ºi angajatori ºi utilizarea
corectã a acestor creme s-au dovedit mãsuri
eficiente de prevenþie, care au redus sensibil
incidenþa dermatitelor iritative. [41, 42]

Concluzii

În concluzie, existã multiple dovezi
fundamentale ºi clinice care atestã cã pH-ul
cutanat normal reprezintã un factor de protecþie
faþã de agresiunea substanþelor chimice cu care
vine în contact pielea. În special în mediul
profesional, în care contactul cu substanþe
chimice este prelungit ºi repetitiv, menþinerea
unui pH cât mai apropiat de cel normal este
extrem de importantã ºi, în acest sens educaþia ºi
atitudinea preventivã a persoanelor expuse
precum ºi alegerea judicioasã a mijloacelor de
protecþie individualã, reprezintã cãile esenþiale
de intervenþie ale echipei multidisciplinare
pentru reducerea incidenþei dermatitei de
contact.

measuring at the workplace. [39] Measuring the
skin’s pH before and after exposure or at the end
of the work shift, could bring useful information
regarding the risk and the efficiency of the
preventing methods. 

Another important direction of pH appli-
cability is the prevention area in occupational
medicine, in choosing the right cleansing
products and skin barrier creams. Most of the
cleansing products are alkaline. The alkalinizing
effect of the skin’s pH, after using alkaline
products, appears rapidly and the pH will go
back to normal after many hours (6-8 hours).
Subsequently, after cleansing hands with soap
(for example, during lunchbreak), the exposed
person will gain a lower resistance to cutaneous
aggression for the whole worktime. Therefore,
whenever it is needed, a neutral or non-alkaline
soap will be chosen. [40]

As a general measure, the use of industrial
degreasing and cleaning products for working
tools should be forbidden for the cleansing of the
skin (degreasing or removing traces of the
substances on the skin).

In addition, if the risk of irritant contact
dermatitis occurrence is identified or if there are
people whose professional activity involves
frequent handwashing (leading to an increased
skin pH), it is advisable to use protective creams.
Employers and employees risk awareness along
with the correct use of protective creams have
shown effective prevention, that have
significantly reduced the incidence of irritant
contact dermatitis. [41, 42]

Conclusions

In conclusion, there are multiple fundamental
and clinical evidences, attesting that a normal
skin pH represents a protective factor against
skin’s contact with aggressive chemical sub-
stances. Especially in the occupational environ-
ment, where the contact with chemical sub-
stances is prolonged and repetitive, maintaining
the pH in a normal range is crucial. 

In this sense, a preventive attitude along with
the education of the exposed persons, as well as
the choice of individual protective measures,
represent the key factors for the effectiveness of a
multidisciplinary team in reducing the contact
dermatitis incidence.
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