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(57) ABSTRACT 

Histidine and/or a derivative thereof. In some embodiments, 
the histidine and/or a derivative thereof is used in maintaining 
and/or improving barrier function of the skin of a Subject. In 
some embodiments, the histidine and/or a derivative thereof 
is used for the prevention and/or treatment of an inflammatory 
skin disease. 
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HISTONE AND/OR HISTONE 
DERVATIVE FOR THE TREATMENT OF 

NFLAMMLATORY SKN DISEASES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims benefit of International 
Application No. PCT/GB2009/000430 filed Feb. 18, 2009, 
and entitled "Histidine and/or Histidine Derivative for the 
Treatment of Inflammatory Skin Diseases, which, in turn, 
claims benefit of United Kingdom Application No. 
0803054.6 filed on Feb. 20, 2008 and entitled “Medicament.” 
both of which are hereby incorporated herein by reference in 
their entirety for all purposes. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

0002. Not applicable. 

BACKGROUND 

0003. The present invention relates to histidine and/or a 
derivative thereof for use in maintaining and/or improving 
barrier function of the skin of a subject, for example for use in 
the prevention and/or treatment of skin disorders, particularly 
inflammatory skin diseases such as atopic dermatitis. The 
present invention also relates to pharmaceutical compositions 
and nutritional products comprising histidine and/or a deriva 
tive thereof, for example for use in maintaining and/or 
improving barrier function of the skin of a subject, for 
example for use in the prevention and/or treatment of skin 
disorders, particularly inflammatory skin diseases such as 
atopic dermatitis. 
0004 Skin disorders such as inflammatory skin diseases 
are prevalent in the global population, including in adults, 
children and infants. For example, atopic dermatitis (also 
known as atopic eczema) is a chronic inflammatory skin 
disease that causes the skin of a patient to react easily and 
abnormally to irritants, food and environmental allergens and 
to become Vulnerable to surface infections caused by bacte 
ria. Atopic dermatitis currently is managed by a combination 
of prevention, for example through learning what triggers the 
allergic reactions, and drug therapy. Another form of treat 
ment includes exposure to broad or narrow band ultraviolet 
radiation, which is believed to have a localised immuno 
modulatory effect on affected tissues. However, ultraviolet 
radiation is not without risk, it being implicated in various 
types of skin cancer. 
0005. Another chronic inflammatory skin disease is pso 

riasis, of which there are several types. The most common 
type is plaque psoriasis, which causes red scaly patches (pso 
riatic plaques) to appear on the skin that represent areas of 
inflammation and excessive skin production. Other types 
include flexural, guttate, pustular, nail, erythrodermic psoria 
sis and psoriatic arthritis. Psoriasis currently is managed by 
drug therapy (Such as by topical treatments) and/or by expo 
sure to ultraviolet radiation. 

0006 Skin disorders such as chronic inflammatory skin 
diseases can be debilitating and cause anxiety, loss of quality 
of life, and depression in sufferers. Such skin disorders often 
reoccur after conventional treatments, making their long 
term management and treatment difficult. Skin disorders, 
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Such as chronic inflammatory skin diseases, therefore repre 
sent a major problem to sufferers and effective treatments are 
urgently required. 
0007. The causes of inflammatory skin diseases such as 
atopic dermatitis and psoriasis are not well understood and it 
is believed that numerous factors are involved. These factors 
are believed to include defects in the process by which skin 
cells of patients grow, reproduce and differentiate, as well as 
immune-mediated processes (i.e. abnormal immune 
responses). The numerous factors involved make providing 
an effective treatment difficult and challenging to persons 
skilled in the art. 
0008 Current treatments for skin disorders typically are 
ineffective, especially in respect to long-term treatment, 
cause undesired side effects and/or are unsuitable for treating 
a range of such disorders. Thus, there exists an unmet clinical 
need to find new and effective treatments for skin disorders, 
which may be used alone or in combination with current 
treatments. It would be desirable for such treatments to pro 
vide effective prevention and/or treatment of a wide range of 
skin disorders whilst exhibiting low toxicity and side effects. 

BRIEF DESCRIPTION OF THE FIGURES 

0009 For a detailed description of the disclosed embodi 
ments, reference will now be made to the accompanying 
drawings in which: 
0010 FIG. 1 illustrates a filaggrin metabolic pathway; and 
0011 FIGS. 2A through 2D depict an area of skin treated 
with the gel of Example 10 at various times after application 
of the gel. 

DETAILED DESCRIPTION OF THE DISCLOSED 
EMBODIMENTS 

0012. The present inventor has provided a novel and effec 
tive treatment of skin disorders (particularly of inflammatory 
skin diseases, especially atopic dermatitis) using histidine 
and/or derivatives thereof, and novel pharmaceutical compo 
sitions and nutritional products that may be used in Such 
treatments. No Such pharmaceutical compositions, nutri 
tional products and treatments are known. 
(0013 US 2006/0204552 discloses a pet foodstuff com 
prising pantothenic acid, nicotinamide, histidine, inositol and 
choline. The foodstuff is intended for treating and controlling 
skin disorders in pets. There is no disclosure in this document 
of a pharmaceutical composition comprising histidine and/or 
a derivative thereof. 
0014 Dave V K and Anthon B. Acta. Derm. Venereol 
(Stockh) 1987; 67: 274–275 discloses a composition compris 
ing 2% L-histidine and 1% hydrocortisone in either aqueous 
cream BP or white soft paraffin and its topical use in the 
treatment of psoriasis and nickel-induced dermatitis. There is 
no disclosure in this document of the use of histidine and/or a 
derivative thereof to treat atopic dermatitis or of a pharma 
ceutical composition comprising histidine and/or a derivative 
thereof formulated for oral administration. 
0015. Additionally, nutritional supplements comprising 
histidine are known, but such Supplements are not formulated 
as pharmaceutical compositions or intended for use in treat 
ing skin disorders and maintaining and/or improving barrier 
function of the skin. 
0016. According to the present invention, there is provided 
histidine and/or a derivative thereof for use in maintaining 
and/or improving barrier function of the skin of a Subject. 
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There is also provided the use of histidine and/or a derivative 
thereof in the manufacture of a medicament for use in main 
taining and/or improving barrier function of the skin of a 
Subject. 
0017. According to the present invention, there is also 
provided a method for maintaining and/or improving barrier 
function of the skin of a subject in need thereof, which method 
comprises administering to said Subject a therapeutically 
effective amount of histidine and/or a derivative thereof. 

0018 References to maintaining the barrier function of the 
skin are intended to relate to maintaining barrier function of 
the skin as found in a healthy Subject, i.e. Substantially "nor 
mal’ barrier function of the skin. References to improving 
barrier function of the skin are intended to relate to improving 
the barrier function such that it approaches or reaches that 
found in a healthy subject. Barrier function of the skin is 
critical to preservation of the moisture content of the skin and 
the ability of the skin to resist ingress of microorganisms, 
viruses, allergens, toxins, irritants and other exogenous 
pathogenic factors. Abnormal skin barrier function results in 
increased trans-epidermal water loss (TEWL) and increased 
ingress of microorganisms, viruses, allergens, toxins, irritants 
and other exogenous pathogenic factors. 
0.019 References to the manufacture of medicaments 
relate to medicaments in any Suitable form, including for 
example medicaments in the form of pharmaceutical compo 
sitions as described herein. 

0020. According to another aspect of the present inven 
tion, there is provided histidine and/or a derivative thereof for 
use in the prevention and/or treatment of a skin disorder in a 
subject. There is also provided the use of histidine and/or a 
derivative thereof in the manufacture of a medicament for use 
in the prevention and/or treatment of a skin disorder in a 
Subject. 
0021. According to another aspect of the present inven 

tion, there is provided a method for the prevention and/or 
treatment of a skin disorderina subject in need thereof, which 
method comprises administering to said Subject a therapeu 
tically effective amount of histidine and/or a derivative 
thereof. 

0022. The skin disorder may be an inflammatory skin dis 
ease (particularly a chronic inflammatory skin disease). Such 
as atopic dermatitis, all types of psoriasis (including plaque 
flexural, guttate, pustular, nail, photosensitive, erythrodermic 
psoriasis and psoriatic arthritis), acne, ichthyosis, contact 
dermatitis, eczema, photodermatoses and dry skin disorders. 
In particular, the skin disorder may be an inflammatory skin 
disease (particularly a chronic inflammatory skin disease), 
Such as atopic dermatitis, acne, ichthyosis, contact dermatitis, 
eczema, photodermatoses and dry skin disorders. More par 
ticularly the skin disorder may be an inflammatory skin dis 
ease (particularly a chronic inflammatory skin disease). Such 
as atopic dermatitis, acne, ichthyosis, contact dermatitis, pho 
todermatoses and dry skin disorders. More particularly, the 
skin disorder may be atopic dermatitis. References herein to 
psoriasis refer to all types of psoriasis unless otherwise speci 
fied. 

0023. According to another aspect of the present inven 
tion, there is provided histidine and/or a derivative thereof for 
use in the prevention and/or treatment of an inflammatory 
skin disease (particularly a chronic inflammatory skin dis 
ease) in a subject. There is also provided the use of histidine 
and/or a derivative thereof in the manufacture of a medica 
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ment for use in the prevention and/or treatment of an inflam 
matory skin disease (particularly a chronic inflammatory skin 
disease) in a subject. 
0024. According to another aspect of the present inven 
tion, there is provided a method for the prevention and/or 
treatment of an inflammatory skin disease (particularly a 
chronic inflammatory skin disease) in a Subject in need 
thereof, which method comprises administering to said Sub 
ject a therapeutically effective amount of histidine and/or a 
derivative thereof. 
0025 Thus, according to the present invention, there is 
provided histidine and/or a derivative thereof for use in the 
prevention and/or treatment of an inflammatory skin disease 
(particularly a chronic inflammatory skin disease) in a Sub 
ject, wherein the inflammatory skin disease is selected from 
one or more of atopic dermatitis, psoriasis, acne, ichthyosis, 
contact dermatitis, eczema, photodermatoses and dry skin 
disorders (particularly selected from one or more of atopic 
dermatitis, acne, ichthyosis, contact dermatitis, eczema, pho 
todermatoses and dry skin disorders, more particularly 
selected from one or more of atopic dermatitis, acne, ichthyo 
sis, contact dermatitis, photodermatoses and dry skin disor 
ders, especially atopic dermatitis). There is also provided the 
use of histidine and/or a derivative thereof in the manufacture 
of a medicament for use in the prevention and/or treatment of 
an inflammatory skin disease (particularly a chronic inflam 
matory skin disease) in a Subject, wherein the inflammatory 
skin disease is selected from one or more of atopic dermatitis, 
psoriasis, acne, ichthyosis, contact dermatitis, eczema, pho 
todermatoses and dry skin disorders (particularly selected 
from one or more of atopic dermatitis, acne, ichthyosis, con 
tact dermatitis, eczema, photodermatoses and dry skin disor 
ders, more particularly selected from one or more of atopic 
dermatitis, acne, ichthyosis, contact dermatitis, photoderma 
toses and dry skin disorders, especially atopic dermatitis). 
0026. According to another aspect of the present inven 
tion, there is provided a method for the prevention and/or 
treatment of an inflammatory skin disease (particularly a 
chronic inflammatory skin disease) in a Subject in need 
thereof, which method comprises administering to said Sub 
ject a therapeutically effective amount of histidine and/or a 
derivative thereof, wherein the inflammatory skin disease is 
selected from one or more of atopic dermatitis, psoriasis, 
acne, ichthyosis, contact dermatitis, eczema, photoderma 
toses and dry skin disorders (particularly selected from one or 
more of atopic dermatitis, acne, ichthyosis, contact dermati 
tis, eczema, photodermatoses and dry skin disorders, more 
particularly selected from one or more of atopic dermatitis, 
acne, ichthyosis, contact dermatitis, photodermatoses and dry 
skin disorders, especially atopic dermatitis). 
0027. Further, according to the present invention, there is 
provided histidine and/or a derivative thereof for use in the 
prevention and/or treatment of atopic dermatitis in a Subject. 
There is also provided the use of histidine and/or a derivative 
thereof in the manufacture of a medicament for use in the 
prevention and/or treatment of atopic dermatitis in a Subject. 
0028. According to another aspect of the present inven 
tion, there is provided a method for the prevention and/or 
treatment of atopic dermatitis in a Subject in need thereof, 
which method comprises administering to said Subject a 
therapeutically effective amount of histidine and/or a deriva 
tive thereof. 
0029. The inventors have appreciated that in skin disor 
ders, such as inflammatory skin diseases (for example atopic 
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dermatitis), skin barrier function is impaired and impaired 
skin barrier function may be a cause of the disorder. The 
inventors therefore have appreciated that it is desirable to 
maintain and/or improve barrier function of the skin. 
0030 Skin barrier function is controlled by many factors, 
including the proteins present and the environment in which 
they reside (for example the pH). The inventors have further 
appreciated that one cause of impaired skin barrier function 
may be due to defective filaggrin. Filaggrin (i.e. filaggrin 
aggregating protein) is a structural protein that is intimately 
involved in terminal differentiation of keratinocytes (the 
major cell type of the epidermis) and skin barrier function. 
Filaggrin binds to keratins to produce flattened squames, 
which play an important part in epidermal barrier function 
(see Lynley AM and Dale BA, Biochim. Biophys. Acta. 1983; 
14: 744:28-35). 
0031. Furthermore, filaggrin (also known as histidine 
rich protein) is broken down by proteinases to release a large 
amount of constituent histidine residues. The histidine resi 
dues are then deaminated by histidase to form trans-urocanic 
acid (trans-UCA). The filaggrin metabolic pathway is shown 
in FIG.1. Trans-UCA is the major proton-donating molecule 
in the stratum corneum (see Krien P M and Kermici M. J. 
Invest. Dermatol. 2000: 115: 414-20). In normal skin many 
proteins involved in barrier formation are pH dependent and 
are only active in the UCA-created acidic environment of the 
upper epidermis/stratum corneum (see Schmid-Wendtner M 
Hand Korting HC, Skin Pharmacol. Physiol. 2006: 19:296 
302). In addition to maintaining this homeostasis, the lowered 
pH of the stratum corneum directly inhibits microbial infec 
tion and growth (see Rippke etal, Am...J Clin. Dermatol. 2004: 
5:217-23). The inventors have appreciated that defective fil 
aggrin may result in reduced amino acid content, especially 
reduced levels of histidine in the stratum corneum, which in 
turn may lead to reduced levels of trans-UCA and an abnor 
mally high pH. A higher than optimum pH in the stratum 
corneum is believed to reduce pH dependent lipid processing 
enzymes (for example B-glucocerebrosidase) and compro 
mise barrier function and repair (see Mauro et al. Arch. Der 
matol. Res. 1998; 290: 215-22 and Rippke et al. Am. J. Clin. 
Dermatol. 2004;5:217-23). 
0032. Thus, the present invention is believed to address the 
problem of defective filaggrin in patients suffering from the 
skin disorders. Without wishing to be bound by any theory, it 
is believed that the histidine and/or the derivative thereof as 
the active ingredient in the uses, pharmaceutical composi 
tions and nutritional products of the present invention poten 
tially may compensate for defective filaggrin and for associ 
ated defects in barrier function in patients with skin disorders, 
so as to increase levels of histidine and trans-UCA in the skin 
of patients. This in turn may restore the pH required by the 
cells to maintain and restore barrier function of the dermis, 
leading to the prevention and/or treatment of skin disorders. 
However, the histidine and/or derivative thereof may of 
course act by means of another route to achieve the result of 
maintaining and restoring barrier function of the dermis, lead 
ing to the prevention and/or treatment of skin disorders. There 
currently exists no means to prevent and/or treat skin disor 
derS Such as atopic dermatitis that addresses the problem of 
defective filaggrin in patients suffering from these disorders. 
0033 Moreover, histidine and derivatives thereof exhibit 
low or no toxicity to a subject (Such as animals, especially 
warm-blooded animals such as man) and no reported side 
effects at conventional doses. Such properties of histidine and 
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derivatives thereof as the active ingredient provide advan 
tages in use, including easy access to patients, improving 
patient compliance and increasing the potential usage of the 
active ingredients in wide patient populations and for longer 
treatment regimes, for example compared to alternative medi 
caments currently in use. Moreover, histidine and derivatives 
thereof are expected to be useful in treating the entire body 
Surface of patients and to be effective against a wide range of 
skin disorders (especially inflammatory skin diseases). His 
tidine and derivatives thereof may also have some use in 
reducing or preventing hypersensitivity of the skin to aller 
gens such as metals (for example nickel). 
0034. The histidine and/or the derivative thereof may be 
used as described herein, for example for maintaining and/or 
improving barrier function of the skin of a subject and/or in 
the prevention and/or treatment of a skin disorder (Such as an 
inflammatory skin disease, especially atopic dermatitis) in 
any Suitable form, for example as discussed herein. For 
example the histidine and/or the derivative thereof may be 
used in a form for oral or topical administration. 
0035. The histidine and/or the derivative thereof may be 
used as a sole therapy or in combination with a conventional 
therapy for the prevention and/or treatment of skin disorders 
(such as inflammatory skin diseases). Suitable such conven 
tional therapies include treatment with steroids (for example 
steroids for topical administration) and/or with suitable lipids 
and/or with phototherapy. For example, the histidine and/or 
the derivative thereof may be used in combination with pho 
totherapy, and optionally a further conventional therapy, for 
the prevention and/or treatment of skin disorders such as 
inflammatory skin diseases (especially atopic dermatitis). 
0036. According to another aspect of the invention, there 

is provided histidine and/or a derivative thereof for use in 
combination with a conventional therapy for the prevention 
and/or treatment of skin disorders such as inflammatory skin 
diseases. For example, there may be provided histidine and/or 
a derivative thereof for use in maintaining and/or improving 
barrier function of the skin of a subject and/or for preventing 
and/or treating skin disorders such as inflammatory skin dis 
eases as discussed herein (particularly atopic dermatitis), 
wherein the histidine and/or the derivative thereof is for use in 
combination a conventional therapy for the prevention and/or 
treatment of skin disorders such as inflammatory skin dis 
eases (especially atopic dermatitis). 
0037 According to another aspect of the invention, there 

is provided histidine and/or a derivative thereof for use in 
combination with phototherapy. For example, there may be 
provided histidine and/or a derivative thereof for use in main 
taining and/or improving barrier function of the skin of a 
Subject and/or for preventing and/or treating skin disorders 
Such as inflammatory skin diseases as discussed herein (par 
ticularly atopic dermatitis), wherein the histidine and/or the 
derivative thereof is for use in combination with photo 
therapy. 
0038 According to another aspect of the present inven 
tion, there is provided histidine and/or a derivative thereof for 
use in maintaining and/or improving barrier function of the 
skin of a subject, wherein the histidine and/or the derivative 
thereof is for use in combination with phototherapy. There is 
also provided the use of histidine and/or a derivative thereof in 
the manufacture of a medicament for use in maintaining 
and/or improving barrier function of the skin of a Subject, 
wherein the histidine and/or the derivative thereof is for use in 
combination with phototherapy. 
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0039. There is also provided a method for maintaining 
and/or improving barrier function of the skin of a subject in 
need thereof, which method comprises administering to said 
subject a therapeutically effective amount of histidine and/or 
a derivative thereof prior to and/or during and/or after (par 
ticularly prior to and/or during) phototherapy treatment. 
0040. According to another aspect of the present inven 

tion, there is provided histidine and/or a derivative thereof for 
use in the prevention and/or treatment of a skin disorder in a 
subject, wherein the histidine and/or the derivative thereof is 
for use in combination with phototherapy. There is also pro 
vided the use of histidine and/or a derivative thereof in the 
manufacture of a medicament for use in the prevention and/or 
treatment of a skin disorder in a subject, wherein the histidine 
and/or the derivative thereof is for use in combination with 
phototherapy. 
0041. There is also provided a method for the prevention 
and/or treatment of a skin disorderina subject in need thereof, 
which method comprises administering to said Subject a 
therapeutically effective amount of histidine and/or a deriva 
tive thereof prior to and/or during and/or after (particularly 
prior to and/or during) phototherapy treatment. 
0042. According to another aspect of the invention, there 

is provided histidine and/or a derivative thereof for use in the 
prevention and/or treatment of an inflammatory skin disease 
(particularly a chronic inflammatory skin disease) in a Sub 
ject, wherein the histidine and/or the derivative thereof is for 
use in combination with phototherapy. There is also provided 
the use of histidine and/or a derivative thereof in the manu 
facture of a medicament for use in the prevention and/or 
treatment of an inflammatory skin disease (particularly a 
chronic inflammatory skin disease) in a subject, wherein the 
histidine and/or the derivative thereof is for use in combina 
tion with phototherapy. 
0043. According to another aspect of the present inven 

tion, there is provided a method for the prevention and/or 
treatment of an inflammatory skin disease (particularly a 
chronic inflammatory skin disease) in a Subject in need 
thereof, which method comprises administering to said Sub 
ject a therapeutically effective amount of histidine and/or a 
derivative thereofprior to and/or during and/or after (particu 
larly prior to and/or during) phototherapy treatment. 
0044 Thus, according to the present invention, there is 
provided histidine and/or a derivative thereof for use in the 
prevention and/or treatment of an inflammatory skin disease 
(particularly a chronic inflammatory skin disease) in a Sub 
ject, wherein the inflammatory skin disease is selected from 
one or more of atopic dermatitis, psoriasis, acne, ichthyosis, 
contact dermatitis, eczema, photodermatoses and dry skin 
disorders (particularly selected from one or more of atopic 
dermatitis, acne, ichthyosis, contact dermatitis, eczema, pho 
todermatoses and dry skin disorders, more particularly 
selected from one or more of atopic dermatitis, acne, ichthyo 
sis, contact dermatitis, photodermatoses and dry skin disor 
ders, especially atopic dermatitis) and wherein the histidine 
and/or the derivative thereof is for use in combination with 
phototherapy. 
0045. There is also provided the use of histidine and/or a 
derivative thereof in the manufacture of a medicament for use 
in the prevention and/or treatment of an inflammatory skin 
disease (particularly a chronic inflammatory skin disease) in 
a subject, wherein the inflammatory skin disease is selected 
from one or more of atopic dermatitis, psoriasis, acne, ich 
thyosis, contact dermatitis, eczema, photodermatoses and dry 
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skin disorders (particularly selected from one or more of 
atopic dermatitis, acne, ichthyosis, contact dermatitis, 
eczema, photodermatoses and dry skin disorders, more par 
ticularly selected from one or more of atopic dermatitis, acne, 
ichthyosis, contact dermatitis, photodermatoses and dry skin 
disorders, especially atopic dermatitis) and wherein the his 
tidine and/or the derivative thereof is for use in combination 
with phototherapy. 
0046 According to another aspect of the present inven 
tion, there is provided a method for the prevention and/or 
treatment of an inflammatory skin disease (particularly a 
chronic inflammatory skin disease) in a Subject in need 
thereof, which method comprises administering to said Sub 
ject a therapeutically effective amount of histidine and/or a 
derivative thereofprior to and/or during and/or after (particu 
larly prior to and/or during) phototherapy treatment, wherein 
the inflammatory skin disease is selected from one or more of 
atopic dermatitis, psoriasis, acne, ichthyosis, contact derma 
titis, eczema, photodermatoses and dry skin disorders (par 
ticularly selected from one or more of atopic dermatitis, acne, 
ichthyosis, contact dermatitis, eczema, photodermatoses and 
dry skin disorders, more particularly selected from one or 
more of atopic dermatitis, acne, ichthyosis, contact dermati 
tis, photodermatoses and dry skin disorders, especially atopic 
dermatitis). 
0047. Further, according to the present invention, there is 
provided histidine and/or a derivative thereof for use in the 
prevention and/or treatment of atopic dermatitis in a Subject, 
wherein the histidine and/or the derivative thereof is for use in 
combination with phototherapy. There is also provided the 
use of histidine and/or a derivative thereof in the manufacture 
of a medicament for use in the prevention and/or treatment of 
atopic dermatitis in a subject, wherein the histidine and/or the 
derivative thereof is for use in combination with photo 
therapy. 
0048. According to another aspect of the present inven 
tion, there is provided a method for the prevention and/or 
treatment of atopic dermatitis in a Subject in need thereof, 
which method comprises administering to said Subject a 
therapeutically effective amount of histidine and/or a deriva 
tive thereof prior to and/or during and/or after (particularly 
prior to and/or during) phototherapy treatment. 
0049 Any suitable phototherapy may be used in these 
aspects of the invention. For example, the phototherapy may 
involve the exposure of the subject to ultraviolet radiation, 
especially narrow-band ultraviolet-B radiation (for example 
known as Philips TL-01 phototherapy). References herein to 
phototherapy include photochemotherapy (for example Pso 
rallen plus UVA photochemotherapy, known as PUVA). Loca 
lised or whole-body phototherapy may be used. The subject 
may be treated with the phototherapy prior to, during and/or 
after the treatment with histidine and/or a derivative thereof. 

0050. The histidine and/or a derivative thereof may be 
used in combination with a conventional therapy, such as 
phototherapy (including photochemotherapy), in any Suitable 
form, for example as discussed herein. For example the his 
tidine and/or derivative thereof may be used in a form for oral 
or topical administration. An oral dosage form may be used 
(for example a pharmaceutical composition or nutritional 
product for oral administration), which oral dosage form may 
be administered to the subject at a suitable time prior to, 
during and/or after (particularly prior to) the phototherapy. A 
topical dosage form may be used (for example a pharmaceu 
tical composition for topical administration), which may be 
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applied to the skin of the subject at a suitable time prior to, 
during and/or after (particularly prior to) the phototherapy. 
0051. On exposure of the skin of a subject to ultra-violet 
radiation, trans-UCA undergoes wavelength dependent pho 
toisomerisation to its cis-isomeric form; cis-UCA (see Gibbs 
etal, J. Rapid Communication, Photochem. Photobiol. 1993; 
57: 584-590 and McLoone et al., J. Invest. Dermatol. 2005; 
124: 1071-4). Trans-UCA is understood to be important in 
UVB-induced photoimmunosuppression (see De Fabo E C 
and Noonan F P. J. Exp. Med. 1983: 157, 84-98) and it has 
been shown that cis-UCA can suppress both the sensitisation 
and elicitation phases of contact and delayed type hypersen 
sitivity, resistance to infectious diseases, skin and other 
allograft rejection and graft-Versus-host disease (see Norval 
M and El-Ghorr AA, Methods 2002; 28: 63-70 and Kam 
meyer Aetal, Photochem. Photobiol. 2004; 80:72-7). Thus, 
both trans-UCA and cis-UCA are believed to be useful in 
treating skin disorders (for example inflammatory skin dis 
eases as discussed herein). As discussed above, the inventors 
have appreciated that providing histidine and/or a derivative 
thereof to a patient in need of such treatment potentially may 
help to increase levels of trans-UCA in the skin, which is 
believed to restore the desired pH and barrier function so as to 
prevent and/or treat skin disorders. The inventors have further 
appreciated that by administering the histidine and/or the 
derivative thereof in combination with phototherapy, levels of 
trans- and cis-UCA may be further increased. Such that pre 
vention and/or treatment is further improved. In other words, 
the pharmaceutical compositions, nutritional products and 
uses of the present invention are believed to improve response 
to phototherapy. This is turn may decrease phototherapy 
times, improve patient compliance and reduce treatment 
COStS. 

0052. The histidine and/or derivative thereof may be pro 
vided for the uses discussed above in any suitable form, 
including for example in a form for administration alone 
and/or formulated as a pharmaceutical composition or nutri 
tional product (or nutraceutical). Thus, there is further pro 
vided histidine and/or a derivative thereof for use in main 
taining and/or improving barrier function of the skin of a 
subject and/or for the prevention and/or treatment of skin 
disorders (such as inflammatory skin diseases as discussed 
herein and particularly atopic dermatitis) in the form of a 
pharmaceutical composition (for example a pharmaceutical 
composition as described herein). There is further provided a 
pharmaceutical composition comprising histidine and/or a 
derivative thereof (for example a pharmaceutical composi 
tion as described herein) for any use as described herein. 
0053. There is further provided histidine and/or a deriva 

tive thereof for use in maintaining and/or improving barrier 
function of the skin of a subject and/or for the prevention 
and/or treatment of skin disorders (such as inflammatory skin 
diseases as discussed herein and particularly atopic dermati 
tis) in the form of a nutritional product (for example a nutri 
tional product (or nutraceutical) as described herein). There is 
further provided a nutritional product comprising histidine 
and/or a derivative thereof (for example a nutritional product 
(or nutraceutical) as described herein) for any use as 
described herein. 
0054 According to another aspect of the present inven 

tion, there is provided a pharmaceutical composition com 
prising a therapeutically effective amount of histidine and/or 
a derivative thereof as the active ingredient in combination 
with a pharmaceutically-acceptable diluent or carrier. 
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0055. By a pharmaceutical composition we mean a com 
position including an active ingredient that is suitable for 
administration to a subject so as to treat and/or prevent a 
medical disorder or condition. An active ingredient is an agent 
that is effective against a disorder, Such that when it is admin 
istered to a subject suffering from the disorder it causes reduc 
tion, remission, or regression of the disorder. In order words, 
the active ingredient is effective to treat a disorder by causing 
reduction, remission, or regression of the disorder. An active 
ingredient is also typically effective in the prevention of a 
disorder upon administration to a subject, i.e. So as to prevent 
and/or delay onset of the disorder. 
0056. The pharmaceutical composition of the invention 
comprises histidine and/or a derivative thereofas the active 
ingredient (i.e. such that when the histidine and/or the deriva 
tive thereof is administered to a subject suffering from a 
disorder, for example as described herein, it causes preven 
tion, reduction, remission and/or regression of the disorder). 
In particular, there is provided a pharmaceutical composition 
in which the histidine and/or the derivative thereof is the only 
active ingredient. Thus, there is further provided a pharma 
ceutical composition comprising a therapeutically effective 
amount of histidine and/or a derivative thereofas the active 
ingredient in combination with a pharmaceutically-accept 
able diluent or carrier, wherein the histidine and/or the deriva 
tive thereof is the only active ingredient in the pharmaceutical 
composition. 
0057 According to another aspect of the present inven 
tion, there is provided a pharmaceutical composition consist 
ing of a therapeutically effective amount of histidine and/or a 
derivative thereofas the active ingredient and a pharmaceu 
tically-acceptable diluent or carrier. 
0058. The inventors have unexpectedly provided a phar 
maceutical composition that may be used to deliver a thera 
peutically effective amount of histidine and/or a derivative 
thereof to the skin. It would not have been obvious to a person 
skilled in the art how to provide Such a pharmaceutical com 
position. The skilled person may have expected the oral 
administration of Such an active ingredient to increase histi 
dine levels in the blood stream but he would not have expected 
this to result in sufficient levels in the skin to treat skin 
disorders as described herein. Similarly, it would have been 
unexpected to the skilled person that the topical administra 
tion of histidine and/or a derivative thereof would have 
enabled the active ingredient to cross the intact skin-barrier So 
as to be present at levels sufficient for maintaining and/or 
improving barrier function of the skin and treating skin dis 
orders. Additionally, the skilled person would not have 
expected the administration of histidine and/or a derivative 
thereof (for example orally or topically) to provide a mecha 
nism of controlling the skin homeostasis (for example pH) so 
as to maintain it within the narrow physiological range in 
which barrier function and repair is optimised. 
0059. Furthermore, it would have been counterintuitive to 
include histidine and/or a derivative thereof in a pharmaceu 
tical composition intended for use in the prevention or treat 
ment of a skin disorder such as atopic dermatitis. The skilled 
person would have expected the histidine and/or the deriva 
tive thereof potentially to produce or aggravate an allergic 
reaction because he would have understood that histidine can 
be broken down to histamine, which is believed to be a major 
mediator of allergenic responses and to exacerbate the itch 
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associated with many skin disorders such as atopic dermatitis 
(see Ständer S and Steinhoff M., Exp Dermatol. 2002; 11: 
12-24.) 
0060 Additionally, as histidine is a hydrophobic amino 
acid, the administration of histidine to the skin would not have 
been expected to prevent trans epidermal water loss. More 
over, it would have been surprising to the skilled person that 
histidine and/or a derivative thereof would have acted alone as 
an active ingredient in preventing or treating skin disorders. 
As discussed above, known products Such as the pet foodstuff 
disclosed in US 2006/0204552 including histidine comprise 
the histidine in combination with other active ingredients. 
0061 Any suitable pharmaceutically-acceptable diluent 
or carrier may be included in the pharmaceutical composi 
tions of the invention, which diluents or carriers would be 
well known to persons skilled in the art. The particular dilu 
ents or carriers selected depend on various factors, including 
the dosage of the active ingredient, the mode of administra 
tion of the composition and the stability of the active ingre 
dient. The pharmaceutically-acceptable diluent or carrier 
should be selected so as to deliver a sufficient amount of the 
active ingredient to the skin. 
0062 Suitable pharmaceutical carriers include inert solid 
diluents or fillers, Sterile aqueous solutions and various 
organic solvents. Examples of Solid carriers are lactose, terra 
alba, Sucrose, cyclodextrin, talc, gelatine, agar, pectin, acacia, 
magnesium Stearate, Stearic acid or lower alkyl ethers of 
cellulose. Examples of liquid carriers are syrup, peanut oil, 
olive oil, phospholipids, fatty acids, fatty acid amines, poly 
oxyethylene, isopropyl myristate or water. Similarly, the car 
rier or diluent may include any Sustained release material 
known in the art, such as glycerol monostearate or glycerol 
distearate, alone or mixed with wax. 
0063. The pharmaceutical compositions of the invention 
may be formulated for administration by any convenient 
route. For example, the pharmaceutical compositions may be 
in a form Suitable for oral administration (for example as 
tablets, lozenges, hard or soft capsules, aqueous or oily Sus 
pensions, emulsions, dispersible powders or granules, syrups 
or elixirs), for topical administration (for example as creams, 
ointments, gels, or aqueous or oily solutions or Suspensions, 
or by transdermal delivery), for administration by inhalation 
(for example as a finely divided powder or a liquid aerosol), 
for administration by insufflation (for example as a finely 
divided powder) or for parenteral administration (for example 
as a sterile aqueous or oily solution for intravenous, Subcuta 
neous, intramuscular or intramuscular dosing or as a Supposi 
tory for rectal dosing). 
0064. According to another aspect of the invention, there 

is provided a pharmaceutical composition comprising a 
therapeutically effective amount of histidine and/or a deriva 
tive thereof as the active ingredient in combination with a 
pharmaceutically-acceptable diluent or carrier, wherein the 
pharmaceutical composition is formulated for oral adminis 
tration. Such a pharmaceutical composition formulated for 
oral administration may include histidine and/or the deriva 
tive thereofas the only active ingredient in the pharmaceutical 
composition, as discussed above. 
0065. It will be appreciated that the preferred route of 
administration will depend on the general condition and age 
of the subject to be treated, the nature of the disorder to be 
treated and the active ingredient chosen. 
0066 Pharmaceutical compositions for oral administra 
tion may be in a solid dosage form Such as capsules, tablets, 
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dragees, pills, lozenges, powders and granules. Solid dosage 
forms can include one or more Substances which may also act 
as flavoring agents, lubricants, Solubilizers, Suspending 
agents, fillers, glidants, compression aids, binders or tablet 
disintegrating agents. In powders, the vehicle is a finely 
divided solid which is in admixture with the active ingredient. 
In tablets, the active ingredient is mixed with a vehicle having 
the necessary compression properties in Suitable proportions 
and compacted in the shape and size desired. Suitable solid 
vehicles include, for example, calcium phosphate, magne 
sium Stearate, talc, Sugars, lactose, dextrin, starch, gelatin, 
cellulose, polyvinylpyrrolidine, low melting waxes and ion 
exchange resins. 
0067. Where appropriate, solid dosage forms can be pre 
pared with coatings such as enteric coatings or they can be 
formulated so as to provide controlled release of the active 
ingredient such as Sustained or prolonged release or bolus 
application according to the methods well known in the art. 
0068 Pharmaceutical compositions for oral administra 
tion may alternatively beina liquid form. A liquid carrier may 
be in the form of Solutions, Suspensions, emulsions, syrups, 
elixirs and pressurized compositions. The active ingredient 
can be dissolved or Suspended in a pharmaceutically-accept 
able liquid vehicle such as water (optionally flavoured), an 
organic solvent, a mixture of both or pharmaceutically-ac 
ceptable oils or fats. The liquid vehicle can contain other 
Suitable pharmaceutical additives Such as solubilizers, emul 
sifiers, buffers, preservatives, Sweeteners, flavoring agents, 
Suspending agents, thickening agents, colors, Viscosity regu 
lators, stabilizers or osmo-regulators. Suitable examples of 
liquid vehicles for oral administration include water (partially 
containing additives as above, for example cellulose deriva 
tives, preferably sodium carboxymethyl cellulose solution), 
alcohols (including monohydric alcohols and polyhydric 
alcohols, for example glycols) and their derivatives, and oils 
(for example fractionated coconut oil and arachis oil). 
0069. The pharmaceutical compositions of the invention 
can be presented in the form of unit dosage forms containing 
a defined amount of the active ingredient. Such unit dosage 
forms can be selected so as to achieve a desired level of 
biological activity. 
0070. In one aspect, the pharmaceutical composition of 
the present invention may be formulated for oral administra 
tion, for example as a discrete unit in the form of a tablet or 
capsule each containing a predetermined amount of the active 
ingredient and a Suitable pharmaceutically-acceptable carrier 
or diluent. 
(0071. The histidine and/or the derivative thereof may be 
formulated as a powder, granule or semisolid for incorpora 
tion into capsules. For presentation in the form of a semisolid, 
the histidine and/or the derivative thereofmay be dissolved or 
Suspended in a viscous liquid or semisolid vehicle Such as a 
polyethylene glycol, or a liquid carrier Such as a glycol (for 
example propylene glycol or glycerol) or a vegetable or fish 
oil (for example an oil selected from olive oil, sunflower oil, 
safflower oil, evening primrose oil, Soya oil, cod liver oil, 
herring oil, etc). This may then be filled into capsules of either 
the hard gelatine or soft gelatine type or made from hard or 
Soft gelatine equivalents, soft gelatine or gelatine-equivalent 
capsules being preferred for viscous liquid or semisolid fill 
ings. 
(0072. The histidine and/or the derivative thereof may be 
formulated as a powder for dissolving or Suspending in a 
suitable liquid carrier. 
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0073 Powder forms of the histidine and/or the derivative 
thereof may be prepared by any suitable method, including 
freeze-drying or spray drying, and typically are available 
from commercially sources, for example synthesised accord 
ing to desired Good Manufacturing Practice (GMP). 
0074 Powder forms of the histidine and/or the derivative 
thereof may be incorporated into slow-release capsules or 
devices which may be ingested and are able to release the 
histidine and/or the derivative thereof into the intestines over 
a long period of time. 
0075. The histidine and/or the derivative thereof may also 
be microencapsulated. For instance encapsulation may be by 
calcium-alginate gel capsule formation. Kappa-carrageenan, 
gellan gum, gelatin and starch may be used as excipients for 
micro-encapsulation. 
0076. In another aspect, the pharmaceutical composition 
of the present invention may beformulated for topical admin 
istration, including for administration directly to the skin of a 
Subject, for example at an area requiring treatment. Such a 
pharmaceutical composition formulated for topical adminis 
tration may include histidine and/or the derivative thereof as 
the only active ingredient in the pharmaceutical composition, 
as discussed above. 

0077. Pharmaceutical compositions for topical adminis 
tration may for example be in the form of solutions, creams, 
ointments, jellies, gels, sprays, foams, powders, liposomes, or 
aqueous or oily solutions or Suspensions. Suitable diluents 
and carriers include, for example, peanut oil, water, ethyl 
cocoate, octyl cocoate, polyoxyethylenated hydrogenated 
caster oil, liquid paraffin, ispropanol, glycerol, propylene gly 
col, paraffin, celluloses, parabens, Stearyl alcohol, polyethyl 
ene glycol, isopropyl myristate and phenoxyethanol. 
0078. In the case of topical application to the scalp, the 
pharmaceutical composition may be formulated as a sham 
poo. In the case of topical application to the skin, the phar 
maceutical composition may be formulated as an additive to 
wash water (for example in the form of a bath or shower gel or 
cream), Such as to bath water etc. Such pharmaceutical com 
positions for topical administration may include diluents or 
carriers that are also Suitable for use in cosmetics. 

0079 Pharmaceutical compositions for topical adminis 
tration by application to the skin may include moisturisers, 
and Sun tan lotions and creams. 

0080 A pharmaceutical composition for topical adminis 
tration may be provided in a suitable container, such as a 
pipette, for direct administration in one or two spots to the 
skin, for example for administration to a pet Such as a dog or 
cat. For example, a pipette may be provided with a Snap-off 
top and containing a single dosage of the active ingredient, 
such that direct administration of the whole contents of the 
pipette in one or two spots to the skin provides a desired 
dosage of the active ingredient. 
0081. In the case of pharmaceutical compositions for topi 
cal administration by application to the skin, the diluent or 
carrier should be selected so as to assist the transport of the 
active ingredient across the skin barrier and may need to be 
one capable of crossing the keratinous layer of the skin. 
Examples of suitable diluents/carriers for this purpose 
include dimethyl sulfoxide and acetic acid. Many methods 
are known for preparation of pharmaceutical compositions 
for topical application. For example, the active ingredient 
may be mixed with known carrier materials as discussed 
herein. 

Dec. 30, 2010 

I0082 Suitable pharmaceutical compositions for topical 
administration may also include a known chemical absorp 
tion promoter. Examples of absorption promoters are for 
example dimethylacetamide (U.S. Pat. No. 3,472.931), 
trichloroethanol or trifluoroethanol (U.S. Pat. No. 3,891,757) 
certain alcohols and mixtures thereof (GB-1,001.949). A car 
rier material for topical application to unbroken skin is also 
described in GB-1,464.975, which discloses a carrier mate 
rial consisting of a solvent comprising 40 to 70% (v/v) iso 
propanol and 0 to 60% (v/v) glycerol, the balance, if any, 
being an inert constituent of a diluent not exceeding 40% of 
the total volume of solvent. 
I0083. Alternatively, the skilled person will appreciate that 
topical administration may beachieved by means of localised 
injection, for example intra-dermal injection. 
I0084. Alternatively, the skilled person will appreciate that 
topical administration may beachieved by means of diffusion 
from or through a suitable material to the skin, i.e. wherein the 
active ingredient is releasably contained in or applied to the 
material for release to the skin upon contact therewith. For 
example, suitable materials may be provided in the form of a 
garment, such as gloves, Socks or tights, whereby contact with 
the skin is achieved when the Subject wears the garment. An 
example of a suitable Such garment is disclosed, for example, 
in U.S. Pat. No. 5,614,202. 
I0085. The active ingredient is present in the pharmaceuti 
cal composition in a therapeutically effective amount. A 
“therapeutically effective amount' is any amount of the active 
ingredient (for example as contained in the pharmaceutical 
composition as described herein) which, when administered 
to a Subject Suffering from a disorder against which the active 
ingredient is effective, causes prevention, reduction, remis 
sion and/or regression of the disorder. 
I0086. The therapeutically effective amount of active 
ingredient that is combined with the pharmaceutically-ac 
ceptable diluent or carrier to produce a single dosage form 
will necessarily vary depending upon the nature and severity 
of the disorder (such as a skin disorder) treated, the particular 
patient treated and the particular route of administration, 
according to well known principles of medicine. For 
example, a composition formulated for oral administration to 
man will generally contain from about 0.5 mg to 7 g. Such as 
from about 0.1 g to 7 g of active ingredient (more suitably 
from 1 g to 7 g., for example from 2.5 g to 5 g) which may be 
compounded with an appropriate and convenient amount of 
diluent/carrier which may vary from about 5 to about 98 
percent by weight of the total composition. 
I0087. Typically, unit dosage forms for oral administration, 
Such as tablets and capsules, will contain from about 0.5 mg 
to 1 g (for example from about 0.5 mg to 0.5 g) of histidine 
and/or a derivative thereof as the active ingredient. For 
example, unit dosage forms such as tablets and capsules for 
oral administration may contain from about 0.2 g to 1 g (for 
example from about 0.2 g to 0.5 g) of histidine and/or a 
derivative thereof as the active ingredient. 
I0088 Typically, compositions for topical administration 
(such as a cream) will contain from about 0.5 to 80%, more 
particularly from about 0.5 to 50%, even more particularly 
from about 1 to 25% by weight of the total composition of 
histidine and/or a derivative thereof as the active ingredient. 
I0089. The pharmaceutical compositions of the invention 
may be obtained by conventional procedures using conven 
tional pharmaceutical diluents or carriers, well known in the 
art. 
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0090 The pharmaceutical composition of the invention 
may be provided for any of the uses as described herein, for 
example for use in maintaining and/or improving barrier 
function of the skin of a subject as discussed herein. The 
pharmaceutical composition of the invention may be pro 
vided for the prevention and/or treatment of a skin disorder 
(such as an inflammatory skin disease, especially atopic der 
matitis) in a subject as discussed herein. 
0091. According to the present invention, there is also 
provided a pharmaceutical composition use in maintaining 
and/or improving barrier function of the skin of a subject, 
wherein the pharmaceutical composition comprises a thera 
peutically effective amount of histidine and/or a derivative 
thereofas the active ingredient. There is also provided the use 
of histidine and/or a derivative thereof in the manufacture of 
a pharmaceutical composition for use in maintaining and/or 
improving barrier function of the skin of a Subject. 
0092. According to the present invention, there is also 
provided a method for maintaining and/or improving barrier 
function of the skin of a subject in need thereof, which method 
comprises administering to said Subject a therapeutically 
effective amount of a pharmaceutical composition compris 
ing a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient. 
0093. According to another aspect of the present inven 

tion, there is provided a pharmaceutical composition for use 
in the prevention and/or treatment of a skin disorder in a 
Subject, wherein the pharmaceutical composition comprises a 
therapeutically effective amount of histidine and/or a deriva 
tive thereofas the active ingredient. There is also provided the 
use of histidine and/or a derivative thereof in the manufacture 
of a pharmaceutical composition for use in the prevention 
and/or treatment of a skin disorder in a subject. 
0094. According to the present invention, there is also 
provided a method for preventing and/or treating a skin dis 
order in a subject in need thereof, which method comprises 
administering to said subject a therapeutically effective 
amount of a pharmaceutical composition comprising a thera 
peutically effective amount of histidine and/or a derivative 
thereofas the active ingredient. 
0095 According to another aspect of the present inven 

tion, there is provided a pharmaceutical composition for use 
in the prevention and/or treatment of an inflammatory skin 
disease (particularly a chronic inflammatory skin disease) in 
a subject, wherein the pharmaceutical composition comprises 
a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient. There is also pro 
vided the use of histidine and/or a derivative thereof in the 
manufacture of a pharmaceutical composition for use in the 
prevention and/or treatment of an inflammatory skin disease 
(particularly a chronic inflammatory skin disease) in a Sub 
ject. 
0096. According to the present invention, there is also 
provided a method for preventing and/or treating an inflam 
matory skin disease (particularly a chronic inflammatory skin 
disease) in a Subject in need thereof, which method comprises 
administering to said subject a therapeutically effective 
amount of a pharmaceutical composition comprising a thera 
peutically effective amount of histidine and/or a derivative 
thereofas the active ingredient. 
0097. According to another aspect of the present inven 

tion, there is provided a pharmaceutical composition for use 
in the prevention and/or treatment of an inflammatory skin 
disease (particularly a chronic inflammatory skin disease) in 
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a subject, wherein the pharmaceutical composition comprises 
a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient, and wherein the 
inflammatory skin disease is selected from one or more of 
atopic dermatitis, psoriasis, acne, ichthyosis, contact derma 
titis, eczema, photodermatoses and dry skin disorders (par 
ticularly selected from one or more of atopic dermatitis, acne, 
ichthyosis, contact dermatitis, eczema, photodermatoses and 
dry skin disorders, more particularly selected from one or 
more of atopic dermatitis, acne, ichthyosis, contact dermati 
tis, photodermatoses and dry skin disorders, especially atopic 
dermatitis). There is also provided the use of histidine and/or 
a derivative thereof in the manufacture of a pharmaceutical 
composition for use in the prevention and/or treatment of an 
inflammatory skin disease (particularly a chronic inflamma 
tory skin disease) in a subject, wherein the inflammatory skin 
disease is selected from one or more of atopic dermatitis, 
psoriasis, acne, ichthyosis, contact dermatitis, eczema, pho 
todermatoses and dry skin disorders (particularly selected 
from one or more of atopic dermatitis, acne, ichthyosis, con 
tact dermatitis, eczema, photodermatoses and dry skin disor 
ders, more particularly selected from one or more of atopic 
dermatitis, acne, ichthyosis, contact dermatitis, photoderma 
toses and dry skin disorders, especially atopic dermatitis). 
0098. According to the present invention, there is also 
provided a method for preventing and/or treating an inflam 
matory skin disease (particularly a chronic inflammatory skin 
disease) in a Subject in need thereof, which method comprises 
administering to said subject a therapeutically effective 
amount of a pharmaceutical composition comprising a thera 
peutically effective amount of histidine and/or a derivative 
thereof as the active ingredient, wherein the inflammatory 
skin disease is selected from one or more of atopic dermatitis, 
psoriasis, acne, ichthyosis, contact dermatitis, eczema, pho 
todermatoses and dry skin disorders (particularly selected 
from one or more of atopic dermatitis, acne, ichthyosis, con 
tact dermatitis, eczema, photodermatoses and dry skin disor 
ders, more particularly selected from one or more of atopic 
dermatitis, acne, ichthyosis, contact dermatitis, photoderma 
toses and dry skin disorders, especially atopic dermatitis). 
0099. According to another aspect of the present inven 
tion, there is provided a pharmaceutical composition for use 
in the prevention and/or treatment of atopic dermatitis in a 
Subject, wherein the pharmaceutical composition comprises a 
therapeutically effective amount of histidine and/or a deriva 
tive thereofas the active ingredient. There is also provided the 
use of histidine and/or a derivative thereof in the manufacture 
of a pharmaceutical composition for use in the prevention 
and/or treatment of atopic dermatitis in a subject. 
0100. According to the present invention, there is also 
provided a method for preventing and/or treating atopic der 
matitis in a subject in need thereof, which method comprises 
administering to said Subject a therapeutically effective 
amount of a pharmaceutical composition comprising a thera 
peutically effective amount of histidine and/or a derivative 
thereofas the active ingredient. 
0101 The histidine and/or the derivative thereof as 
described herein may be formulated for administration to a 
Subject as a nutritional product or nutraceutical. Such prod 
ucts may be used as staple foods as well as under circum 
stances where there may be a clinical need. For example, the 
product may be used as a pet foodstuff. 
0102) Accordingly, there is provided a nutritional product 
(or nutraceutical) comprising a therapeutically effective 
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amount of histidine and/or a derivative thereofas the active 
ingredient. In particular, in the nutritional product (or nutra 
ceutical) of the invention, the histidine and/or the derivative 
thereof may be the only active ingredient. 
0103) According to one aspect of the invention, there is 
provided a nutritional product (or nutraceutical) comprising a 
therapeutically effective amount of histidine and/or a deriva 
tive thereof as the active ingredient, wherein the histidine 
and/or the derivative thereof is the only active ingredient in 
the nutritional product (or nutraceutical). 
0104. According to another aspect of the invention, there 

is provided a nutritional product (or nutraceutical) consisting 
of a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient and a foodstuff. 
0105. The nutritional product (or nutraceutical) of the 
invention may be provided for any of the uses as described 
herein, for example for use in maintaining and/or improving 
barrier function of the skin of a subject as discussed herein. 
The nutritional product (or nutraceutical) of the invention 
may be provided for the prevention and/or treatment of a skin 
disorder (such as an inflammatory skin disease, especially 
atopic dermatitis) in a Subject as discussed herein 
0106. According to the present invention, there is also 
provided a nutritional product (or nutraceutical) for use in 
maintaining and/or improving barrier function of the skin of 
a subject, wherein the nutritional product comprises a thera 
peutically effective amount of histidine and/or a derivative 
thereofas the active ingredient. There is also provided the use 
of histidine and/or a derivative thereof in the manufacture of 
a nutritional product (or nutraceutical) for use in maintaining 
and/or improving barrier function of the skin of a Subject. 
0107 According to the present invention, there is also 
provided a method for maintaining and/or improving barrier 
function of the skin of a subject in need thereof, which method 
comprises administering to said Subject a therapeutically 
effective amount of a nutritional product (or nutraceutical) 
comprising a therapeutically effective amount of histidine 
and/or a derivative thereof as the active ingredient. 
0108. According to another aspect of the present inven 

tion, there is provided a nutritional product (or nutraceutical) 
for use in the prevention and/or treatment of a skin disorder in 
a subject, wherein the nutritional product comprises a thera 
peutically effective amount of histidine and/or a derivative 
thereofas the active ingredient. There is also provided the use 
of histidine and/or a derivative thereof in the manufacture of 
a nutritional product (or nutraceutical) for use in the preven 
tion and/or treatment of a skin disorder in a Subject. 
0109 According to the present invention, there is also 
provided a method for preventing and/or treating a skin dis 
order in a subject in need thereof, which method comprises 
administering to said subject a therapeutically effective 
amount of a nutritional product (or nutraceutical) comprising 
a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient. 
0110. According to another aspect of the present inven 

tion, there is provided a nutritional product (or nutraceutical) 
for use in the prevention and/or treatment of an inflammatory 
skin disease (particularly a chronic inflammatory skin dis 
ease) in a Subject, wherein the nutritional product comprises 
a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient. There is also pro 
vided the use of histidine and/or a derivative thereof in the 
manufacture of a nutritional product (or nutraceutical) for use 
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in the prevention and/or treatment of an inflammatory skin 
disease (particularly a chronic inflammatory skin disease) in 
a Subject. 
0111. According to the present invention, there is also 
provided a method for preventing and/or treating an inflam 
matory skin disease (particularly a chronic inflammatory skin 
disease) in a Subject in need thereof, which method comprises 
administering to said Subject a therapeutically effective 
amount of a nutritional product (or nutraceutical) comprising 
a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient. 
0112 According to another aspect of the present inven 
tion, there is provided a nutritional product (or nutraceutical) 
for use in the prevention and/or treatment of an inflammatory 
skin disease (particularly a chronic inflammatory skin dis 
ease) in a Subject, wherein the nutritional product comprises 
a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient, and wherein the 
inflammatory skin disease is selected from one or more of 
atopic dermatitis, psoriasis, acne, ichthyosis, contact derma 
titis, eczema, photodermatoses and dry skin disorders (par 
ticularly selected from one or more of atopic dermatitis, acne, 
ichthyosis, contact dermatitis, eczema, photodermatoses and 
dry skin disorders, more particularly selected from one or 
more of atopic dermatitis, acne, ichthyosis, contact dermati 
tis, photodermatoses and dry skin disorders, especially atopic 
dermatitis). There is also provided the use of histidine and/or 
a derivative thereof in the manufacture of a nutritional prod 
uct (or nutraceutical) for use in the prevention and/or treat 
ment of an inflammatory skin disease (particularly a chronic 
inflammatory skin disease) in a Subject, wherein the inflam 
matory skin disease is selected from one or more of atopic 
dermatitis, psoriasis, acne, ichthyosis, contact dermatitis, 
eczema, photodermatoses and dry skin disorders (particularly 
selected from one or more of atopic dermatitis, acne, ichthyo 
sis, contact dermatitis, eczema, photodermatoses and dry skin 
disorders, more particularly selected from one or more of 
atopic dermatitis, acne, ichthyosis, contact dermatitis, photo 
dermatoses and dry skin disorders, especially atopic derma 
titis). 
0113. According to the present invention, there is also 
provided a method for preventing and/or treating an inflam 
matory skin disease (particularly a chronic inflammatory skin 
disease) in a Subject in need thereof, which method comprises 
administering to said Subject a therapeutically effective 
amount of a nutritional product (or nutraceutical) comprising 
a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient, wherein the 
inflammatory skin disease is selected from one or more of 
atopic dermatitis, psoriasis, acne, ichthyosis, contact derma 
titis, eczema, photodermatoses and dry skin disorders (par 
ticularly selected from one or more of atopic dermatitis, acne, 
ichthyosis, contact dermatitis, eczema, photodermatoses and 
dry skin disorders, more particularly selected from one or 
more of atopic dermatitis, acne, ichthyosis, contact dermati 
tis, photodermatoses and dry skin disorders, especially atopic 
dermatitis). 
0114. According to another aspect of the present inven 
tion, there is provided a nutritional product (or nutraceutical) 
for use in the prevention and/or treatment of atopic dermatitis 
in a Subject, wherein the nutritional product comprises a 
therapeutically effective amount of histidine and/or a deriva 
tive thereofas the active ingredient. There is also provided the 
use of histidine and/or a derivative thereof in the manufacture 
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of a nutritional product (or nutraceutical) for use in the pre 
vention and/or treatment of atopic dermatitis in a Subject. 
0115 According to the present invention, there is also 
provided a method for preventing and/or treating atopic der 
matitis in a subject in need thereof, which method comprises 
administering to said subject a therapeutically effective 
amount of a nutritional product (or nutraceutical) comprising 
a therapeutically effective amount of histidine and/or a 
derivative thereof as the active ingredient. 
0116. The nutritional product may take any suitable form, 
Such as a beverage or drink, a powder or powder mix, a food 
bar or other solid foodstuff, and may include any additional 
Suitable ingredient(s) as well as the active ingredient. Such 
additional ingredients may be added for nutritional or medi 
cal reasons or for improved palatability. For example, a Solid 
form of the histidine and/or the derivative thereof, such as in 
the form of a powder, may be incorporated into a solid food 
stuff such as a food bar (for example a fruit bar, nut bar or 
cereal bar). For presentation in the form of a food bar, the 
powder can be admixed with any one or more ingredients 
selected from dried fruits such as Sundried tomatoes, raisins 
and Sultanas, ground nuts or cereals such as oats and wheat. 
For presentation in the form of a beverage or drink, the pow 
der can be admixed with any one or more ingredients such as 
water, fruit juice and/or flavouring. A solid form of the histi 
dine and/or the derivative thereof, such as in the form of a 
powder, may be provided, optionally admixed with any one or 
more further ingredients, (for example in a suitable packag 
ing. Such as a Sachet) for addition to a liquid for consumption 
by a Subject. 
0117 Therapeutically effective amounts of histidine and/ 
or the derivative thereof in a nutritional product may be as 
described above in relation to pharmaceutical compositions, 
particularly in relation to the pharmaceutical compositions 
formulated for oral administration. 
0118. A suitable nutritional product may comprise: 
0119 (a) a clear, low viscosity, water-like, stable, ready 
to-use, bottled, carbonated or non-carbonated drink; or a con 
centrated clear liquid for reconstitution containing histidine 
and/or a derivative thereof; 
0120 (b) a powder/granular mix to be reconstituted with 
water or any other orally ingestible liquid as a drinkable 
liquid, containing histidine and/or a derivative thereof; 
0121 (c) a powder/granular mix mixed into a foodstuff 
(for example a food bar or the like). 
Conventional procedures known the persons skilled in the art 
may be used to create the nutritional products or nutraceuti 
cals, such as in the form of liquid drinks, powder mixes and 
foodstuffs, comprising the histidine and/or the derivative 
thereof. 

0122) The amount of the active ingredient required by a 
Subject, for example as a daily dose, is determined by bio 
logical activity and bioavailability which in turn depends on 
the formulation, mode of administration, the physicochemi 
cal properties of the active ingredient and whether the active 
ingredient is being used as a monotherapy or in a combined 
therapy. Generally, a daily dose for a human adult should be 
between 0.1 g and 100 g of the active ingredient (however 
formulated), more preferably between 1 g and 30 g (for 
example about 5 g, 10g, or 15 g as required). 
0123. The frequency of administration will also be influ 
enced by the above-mentioned factors and particularly the 
half-life of the active ingredient within the subject being 
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treated. For instance, the half-life will be influenced by the 
health status of the Subject, gut motility and other factors. 
0.124 Daily doses may be given as a single administration 
(for example as a daily tablet, a capsule or liquid Suspension 
or as a nutritional product for oral consumption). Alterna 
tively doses may be given twice or more times during a day. 
0.125. The pharmaceutical composition or nutritional 
product of the invention may be applied as a sole therapy or 
may be applied in combination with a conventional therapy, 
such as treatment with steroids (for example steroids for 
topical administration) and/or Suitable lipids, and/or with 
phototherapy as discussed above. For example, the pharma 
ceutical composition or nutritional product of the invention 
may be applied in combination with phototherapy, Such as 
narrow-band UVB phototherapy widely used to treat moder 
ate to severe adult atopic dermatitis and discussed above. 
0.126 The “subject' to which the active ingredient and/or 
pharmaceutical composition and/or nutritional product (or 
nutraceutical) of the invention is to be administered is an 
animal, by which we include mammals and birds. In particu 
lar, the Subject may be a warm-blooded animal. Such as a 
domestic animal or man, particularly man. 
I0127. Histidine is an amino acid having the chemical 
name 2-amino-3-(3H-imidazol-4-yl)propanoic acid. Histi 
dine exists in two enantiomeric forms, L-histidine and D-his 
tidine, as shown below: 

O 

N N 
HO 

NH2 N N 
H H 

D-Histidine L-Histidine 

I0128 References herein to the generic term “histidine' 
include any scalemic or racemic mixture of the enantiomers 
(wherein a scalemic mixture contains the enantiomers in any 
relative proportions and a racemic mixture contains the enan 
tiomers in the ratio 50:50), as well as L-histidine and/or 
D-histidine. References herein to individual enantiomers are 
specific to that enantiomer only. When a scalemic mixture is 
provided, the mixture preferably comprises more L-histidine 
than D-histidine, more preferably the mixture comprises 
mostly L-histidine. For example, the scalemic mixture may 
comprise at least 60%, more preferably at least 75%, even 
more preferably at least 90% by weight of L-histidine. Ref 
erences herein to the generic term “histidine' also include all 
tautomeric forms. Preferably, the histidine is L-histidine and/ 
or a derivative thereof. L-histidine occurs naturally and is 
readily obtainable from natural sources. 
I0129. The histidine may be synthesised from suitable 
starting materials using standard procedures of organic chem 
istry or may be isolated from natural sources using well 
known procedures. The synthesis or isolation of particular 
enantiomers of histidine may be carried out by standard tech 
niques of organic chemistry well known in the art, for 
example by synthesis from optically active starting materials 
or by resolution of a racemic form for example by suitable 
well known techniques. 
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0130 L-histidine may for example be isolated from any 
Suitable source, such as from meat, poultry, dairy, fish, rice, 
wheat and rye. 
0131 Histidine may be provided as a solid or semi-solid, 
preferably as a powder. 
0132) Any suitable derivative of histidine may be used in 
the present invention, provided that the derivative is suitable 
for including in a pharmaceutical composition and provides 
the desired pharmacological effect as discussed herein. Com 
binations of histidine and suitable derivatives thereof may be 
used. The derivatives of histidine may be synthesised from 
Suitable starting materials using standard procedures of 
organic chemistry or may be isolated from natural sources 
using well-known procedures. 
0133) Suitable derivatives of histidine may be comprised 
predominantly of a histidine core with minor modifications to 
functional groups of the histidine core. For example, refer 
ences herein to derivatives of histidine include compounds 
derived from histidine (i.e. having a histidine core) in which 
the carboxylic acid or amino group of the histidine core is 
derivatised to include a substituent or alternative functional 
group. For example, suitable derivatives in which the hydroxy 
group of the carboxylic acid group is derivatised may include 
an ester (Such as an ester formed by the reaction of the car 
boxylic acid and an alcohol Such as methanol, ethanol, iso 
propanol or butanol). Suitable derivatives in which the amino 
group is derivatised may include a dialkyl- or trialkyl-amine 
(such as a dialkyl- or trialkyl-amine formed by the reaction of 
the amino group and an alkyl-halide). 
0134) Further suitable derivatives of histidine include pep 
tides of histidine, Such as peptides including 2 or more histi 
dine units, for example from 2 to 20 histidine units, particu 
larly from 2 to 10 histidine units or from 7 to 10 histidine 
units, or for example 20 or more histidine units. Particular 
such derivatives may be di- and tri-peptides of histidine. 
0135 Further suitable derivatives of histidine include pep 
tides of histidine and one or more additional amino acids, 
Such as peptides including 2 or more histidine/additional 
amino acid units, for example from 2 to 20 histidine/addi 
tional amino acid units, particularly from 2 to 10 histidine/ 
additional amino acid units or from 7 to 10 histidine/addi 
tional amino acid units, or for example 20 or more histidine/ 
additional amino acid units. Particular such derivatives may 
be di- and tri-peptides, such as a dipeptide of histidine and 
beta-alanine (otherwise known as carnosine). 
0.136 Further suitable derivatives may include, for 
example, pharmaceutically-acceptable salts or pro-drugs of 
histidine and the functionalised compounds or polypeptides 
as discussed above. By the term pro-drug we mean a com 
pound that is broken down in a Subject, for example in a 
warm-blooded animal Such as man, to release the histidine 
and/or the derivative thereof. Examples of pro-drugs may 
include in vivo cleavable ester derivatives such as those 
described above. Suitable pharmaceutically-acceptable salts 
and pro-drugs are based on reasonable medical judgement as 
being Suitable for administration to a subject, for example a 
warm-blooded animal such as man, without undesirable phar 
macological activities and without undue toxicity. Examples 
of Suitable pharmaceutically-acceptable salts include acid 
addition salts with an inorganic or organic acid such as hydro 
chloric, hydrobromic, sulfuric, trifluoroacetic, citric or 
maleic acid. 
0.137 In all aspects of the present invention as described 
herein any derivative of histidine is preferably selected from 
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one or more of a peptide of histidine (particularly di- and 
tri-peptides of histidine), a peptide of histidine and one or 
more additional amino acids (particularly di- and tri-peptides, 
for example carnosine), and a pharmaceutically-acceptable 
salt of histidine. More preferably, any derivative of histidine 
is selected from one or more of a di- or tri-peptide of histidine, 
a di- or tri-peptide of histidine and one or more additional 
amino acids (for example carnosine), and a pharmaceutically 
acceptable salt of histidine. Even more preferably, any deriva 
tive of histidine is a pharmaceutically-acceptable salt of his 
tidine. 

0.138 Most preferably, in all aspects of the present inven 
tion as described herein, the active ingredient is histidine, 
more preferably L-histidine. In other words, the present 
invention preferably provides histidine (more preferably 
L-histidine) for use in maintaining and/or improving barrier 
function of the skin of a subject and for the prevention of a 
skin disorder (particularly an inflammatory skin disease, 
more particularly a chronic inflammatory skin disease, and 
even more particularly atopic dermatitis) as described herein, 
as well as pharmaceutical compositions and nutritional prod 
ucts comprising histidine (more preferably L-histidine) as 
described herein. 

(0.139. The invention will now be illustrated by the follow 
ing non-limiting Examples. 

EXAMPLE 1. 

0140. A typical ointment for topical administration may 
contain: 

Ingredient % Wiw 

L-Histidine 1.O 
Emusifying Ointment BP 3O.O 
(White Soft Paraffin, Liquid Paraffin, 
Emusifying Wax mixture) 
Isopropyl Myristate S.O 
Hydroxyethylcellulose O.2 
Glycerol 1.O 
Phenoxyethanol 1.O 
Purified Water 618 

EXAMPLE 2 

0.141. A typical ointment for topical administration may 
contain: 

Ingredient % Wiw 

L-Histidine 2.0 
Emusifying Ointment BP 3O.O 
(White Soft Paraffin, Liquid Paraffin, 
Emusifying Wax mixture) 
Isopropyl Myristate S.O 
Hydroxyethylcellulose O.2 
Glycerol 1.O 
Phenoxyethanol 1.O 
Purified Water 60.8 
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EXAMPLE 3 

0142. A typical ointment for topical administration may 
contain: 

Ingredient % Wiw 

L-Histidine 1.O 
Hydroxyethylcellulose 2.0 
Propylene Glycol 2O.O 
Phenoxyethanol 1.O 
Purified Water 76.O 

EXAMPLE 4 

0143 A typical ointment for topical administration may 
contain: 

L-histidine 2.5g 
Polyethylene glycol 1500 5.0 g 
Polyethylene glycol 4000 15.0 g 
Polyethylene glycol ad 100.0 g 

EXAMPLE 5 

0144. A typical tablet, which may be prepared by conven 
tional tableting techniques (for example by compression), 
may contain: 

Core: 

L-histidine 200 to 500 mg 
Lactosum Ph. Eur. 67.8 mg 
Cellulose, microcryst. (Avicel) 31.4 mg 
Amberlite (RIRP88* 1.0 mg 
Magnesii stearas Ph. Eur. C.S. 
Coating: 

Hydroxypropyl about 9 mg 
methylcellulose 
Mywacett 9-40 T. about 0.9 mg 

* Polacrillin potassium NF. Tablet disintegrant, Rohm and Haas 
** Acylated monoglyceride used as plasticizer for film coating 

EXAMPLE 6 

0145 A nutritional product in the form of a free-flowing 
powder formulation (containing 5.0 g of L-histidine) that is 
Suitable for packaging in a Sachet was prepared. The powder 
mix may be diluted to taste and drunk when required by a 
Subject Suffering from a skin disorder. 
0146 The powder formulation was prepared by mixing 
5.0 g of powdered L-histidine and 0.2 g of a standard spray 
dried mix of flavouring. 

EXAMPLE 7 

0147 A nutritional product in the form of a free-flowing 
powder formulation (containing 3.0 g of L-histidine) that is 
Suitable for packaging in a Sachet was prepared. The powder 
mix may be diluted to taste and drunk when required by a 
Subject Suffering from a skin disorder. 
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0.148. The powder formulation was prepared by mixing 
3.0 g of spray-dried L-histidine with 0.5g powdered citric 
acid, 26.3 g of granulated Sugar and 0.2 g of a standard 
spray-dried mix of flavouring. 

EXAMPLE 8 

0149. A nutritional product in the form of an orange drink 
(containing 3.0 g of L-histidine) was prepared as follows: 
0150 (a) 3.5g of freeze-dried L-histidine (powder) was 
dissolved in 100 ml of orange juice (or alternatively with 
orange juice concentrate and water); or 

0151 (b) 2.5 g of freeze-dried L-histidine (powder) was 
dissolved in 100 ml of orange juice (or alternatively with 
orange juice concentrate and water). 

The orange drink preparations (a orb) may be consumed by a 
Subject immediately, refrigerated for later consumption or 
sealed in a bottle or carton for a longer shelf life. It will be 
appreciated that orange juice may be readily Substituted with 
a palatable alternative. 

EXAMPLE 9 

0152. A randomised, double-blind, placebo-controlled 
study was conducted as follows: 
0153. Adult (i.e. greater than 18 years of age) patients with 
moderate to severe chronic atopic dermatitis were recruited to 
the study from patients and diagnosis of atopic dermatitis 
confirmed using the UK Working Party's Diagnostic criteria 
(see Williams et al. Br. J. Dermatol. 1994; 131:383-96). 
Exclusion criteria were: patients aged less than 18 years, 
pregnancy or lactation, liver disease, exposure to natural or 
artificial ultra-violet radiation, immunosuppression due to 
disease or medication and Chinese herbal medicine in the 3 
months preceding the study. Patients were asked to cease 
potent topical steroid use during the study. Disease severity 
was quantified by a research nurse using the well established 
SCORAD system (see Schmitt et al., European Dermato 
Epidemiology Network, J. Allergy Clin. Immunol., 2007; 
120:1389-98) and self assessed by the patients using POEM 
(Patient-Oriented Eczema Measure; see Charman et al., J. 
Arch. Dermatol. 2004: 140-1513-9). Skin barrier function 
was assessed using a Vapometer(R) which quantifies Trans 
Epidermal Water Loss (TEWL; see Fluhr et al. Exp. Derma 
tol., 2006; 15:483-92). 
0154 Atopic dermatitis patients were randomised into 
each of 2 groups and after a washout period of 2 weeks and 
received either 4.0 g of powder L-histidine or 4.0 g of placebo 
(the naturally occurring food sweetener, erythritol) powder 
daily for 4 weeks. The patients were instructed to dissolve 
either the L-histidine or placebo powder in fruit juice. Neither 
the patient nor the clinical staff was aware of the identity of 
treatments administered. 
0155 The results obtained areas follows: 

4.0 g L-Histidine 4.0 g Placebo 

l 4 3 
SCORAD before 32 34 
SCORAD after 4 wks 25 34 
SCORAD 96 change after 4 wks -22 O 
TEWL before 16 15 
TEWL after 4 wks 8 15 
TEWL % change after 4 wks -50 O 
POEM before 2O 2O 
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-continued 

4.0 g L-Histidine 4.0 g Placebo 

POEM after 4 wks 15 19 
POEM% change after 4 wks -25 -5 

The results show that 4 weeks of 4.0 g L-histidine daily 
reduced clinician-scored disease activity (SCORAD) by 
22%, transepidermal water loss (TEWL) by 50% and patient 
scored disease activity by 25%. In contrast, no reduction in 
clinician-scored disease activity (SCORAD) and transepider 
mal water loss (TEWL) and minimal reduction (5%) in 
patient-scored disease activity was seen in the placebo group. 

EXAMPLE 10 

0156 The following gel was prepared, including 2% w/w 
of L-histidine: 

Ingredient % ww 

L-Histidine 2.0 
Hydroxyethylcellulose 1.8 
Propylene Glycol 2O.O 
Phenoxyethanol 1.O 
Purified Water 75.2 

0157. A male subject with scaly, erythematous, pruritic 
(itchy) dermatitis received a twice daily application of the gel 
(containing 2% w/w of L-histidine) for a period of 19 days. 
The results of the treatment are shown in the photographs 
provided as FIGS. 2A, 2B, 2C and 2D (for application of the 
gel on days 1, 6, 13 and 19). 
0158. On commencing gel application there was marked 
dermatitis which was itchy, scaly and erythematous (circled 
in FIG. 2A). After 6 days application, the Scaling and itchi 

SCORAD SCORAD SCORAD 
POEM POEM POEM 
Forearm Weeks Forearm Forearm 

GROUP TEWL, 1-2 TEWL, TEWL, 
(n) pH, UCA (Washout) pH, UCA Weeks 3-6 pH, UCA 

1 -- POEM -- opical -- 
(12) placebo 

O) Oile 

O8. 

-- -- opical active -- 
O 

other 
O8. 

2 -- POEM -- oral placebo -- 
(8) POEM 

-- -- -- 

3 -- POEM -- oral active -- 

(8) POEM 
-- -- -- 

4 -- POEM -- oral placebo -- 
(10) POEM 

-- -- -- 

5 -- POEM -- oral active -- 

(10) POEM 
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ness had subsided and only residual erythema remained 
(circled in FIG. 2B). By day 13 of daily application of 2% 
L-histidine gel very little evidence of scaling or erythema 
characteristic of dermatitis remained (see FIG. 2C) and itch 
ing had ceased. After 19 days of this treatment all skin signs 
and symptoms of dermatitis had completely resolved (see 
FIG. 2D). 

EXAMPLE 11 

0159. A randomised, double-blind, placebo-controlled 
study is conducted as follows: 
0160 Adult (i.e. greater than 18 years of age) patients with 
moderate to severe chronic atopic dermatitis are recruited to 
the study from patients and diagnosis of atopic dermatitis 
confirmed using the UK Working Party's Diagnostic criteria 
(see Williams et al. Br. J. Dermatol. 1994; 131:383-96). 
Exclusion criteria are: patients aged less than 18 years, preg 
nancy or lactation, liver disease, exposure to natural or arti 
ficial ultra-violet radiation, immunosuppression due to dis 
ease or medication and Chinese herbal medicine in the 3 
months preceding the study. Disease severity is quantified by 
a research nurse using the well established SCORAD system 
(see Schmitt et al., European Dermato-Epidemiology Net 
work, J. Allergy Clin. Immunol., 2007: 120:1389-98) and self 
assessed by the patients using POEM (Patient-Oriented 
Eczema Measure; see Charman et al., J. Arch. Dermatol. 
2004: 140-1513-9). Skin barrier function is assessed using a 
VapometerR) which quantifies Trans Epidermal Water Loss 
(TEWL; see Fluhr et al., Exp. Dermatol., 2006; 15:483-92) 
and skin pH is measured using an appropriate meter (see 
Ehlers et al, Skin Res. Technol. 2001; 7:84-9). Patients are 
asked to cease potent topical steroid use during the study and, 
in groups 4 and 5 only to use non-UVB absorbing emollients 
Such as emulsifying ointment or aqueous cream (see Rey 
nolds et al, Lancet 2001: 357:2012-6). 
0.161 Atopic dermatitis patients are randomised into each 
of 5 groups and after a washout period of 2 weeks topical or 
oral treatment is commenced as shown below: 

SCORAD SCORAD SCORAD 
POEM POEM POEM 
Forearm Forearm Forearm 
TEWL, TEWL, TEWL, 

Weeks 7-10 pH, UCA Weeks 11-14 pH, UCA Weeks 15-18 pH, UCA 

oral placebo -- oral active -- oral active -- 
POEM POEM POEM 

-- -- -- 

oral active -- oral placebo -- oral placebo -- 
POEM POEM POEM 

oral placebo oral placebo oral placebo 
UVB PRX UVB PRx UVB PRx 
POEM -- POEM -- POEM -- 

oral active -- oral active -- oral active -- 
UVB PRX UVB PRx UVB PRx 
POEM -- POEM -- POEM -- 
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0162. In order to determine whether skin levels of trans 
urocanic acid (trans-UCA) in atopic dermatitis correlate with 
loss of function of filaggrin gene (FLG) mutations in atopic 
dermatitis patients, initial skin UCA levels of recruited atopic 
dermatitis patients are measured. UCA is extracted from mid 
lower back skin using a standard non-invasive method (see 
Jansen et al., Acta Derm. Venereol. 1991; 71:143-154 and 
McLoone et al., J Invest. Dermatol. 2005; 124: 1071-4) and 
UCA isomer levels were assessed by HPLC (see Gibbs et al. 
J. Rapid Communication, Photochem. Photobiol. 1993; 57: 
584-590). Levels of UCA isomers are correlated with POEM 
measured disease severity. 
0163. In order to determine whether topical histidine has a 
beneficial effect on skin barrier function atopic dermatitis 
patients, after the two week wash-out period, patients in 
group 1 are supplied with topical formulations of placebo and 
pharmaceutical grade L-histidine in packaging marked either 
LEFT or “RIGHT. All subjects are advised to apply the 
topical formulations instead of their normal emmolients on 
either their left or right forearms (randomised) twice daily for 
4 weeks. For each week of the study subjects are asked to 
complete a POEM form. Comparative measurements of skin 
UCA levels, pH and TEWL on placebos versus active fore 
arms are used to determine the beneficial effects of topical 
histidine of skin barrier function. 
0164. In order to determine whether oral histidine has a 
beneficial effect on atopic dermatitis patients, after the two 
week wash-out period, patients who are randomised into 
groups 2 and 3 are supplied with identical capsules containing 
either 500 mg pharmaceutical grade L-histidine or placebo. 
Subjects are advised to take either 4 g of L-histidine or pla 
cebo daily (in either capsule, tablet or powder form). After 8 
weeks the oral treatment is crossed-over so that those patients 
taking placebo start taking active and Vice versa. Every four 
weeks comparative measurements of SCORAD, skin UCA 
levels, pH and TEWL between groups 2 and 3 are conducted 
to determine the beneficial effects of oral L-histidine on dis 
ease severity and skin barrier function. Additionally, for each 
week of the study subjects are asked to complete a POEM 
form as a more general measure of disease severity. 
0165. In order to determine whether oral histidine 
increases the efficacy of phototherapy, after the two week 
wash-out period, patients in groups 4 and 5 are supplied with 
identical capsules containing either 500 mg pharmaceutical 
grade L-histidine or placebo. All Subjects are advised to take 
4 g of L-histidine or placebo daily. They then start a standard 
course of TL-01 phototherapy as conducted at the Manchester 
Dermatology Centre. Every four weeks comparative mea 
surements of SCORAD, skin UCA levels, pH and TEWL 
between groups 4 and 5 are conducted to determine the ben 
eficial effects of oral L-histidine on the response of atopic 
dermatitis to phototherapy and also record any combined 
effects of L-histidine and phototherapy on skin barrier func 
tion. Additionally, for each week of the study subjects are 
asked to complete a POEM form as a more general measure of 
disease severity. 

1. Histidine and/or a derivative thereof for use in maintain 
ing and/or improving barrier function of the skin of a subject. 

2. Histidine and/or a derivative thereof for use in the pre 
vention and/or treatment of an inflammatory skin disease of a 
Subject. 

3. Histidine and/or a derivative thereof for use according to 
claim 2, wherein the inflammatory skin disease is selected 
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from one or more of atopic dermatitis, psoriasis, acne, ich 
thyosis, contact dermatitis, eczema, photodermatoses and dry 
skin disorders. 

4. Histidine and/or a derivative thereof for use according to 
claim 2, wherein the inflammatory skin disease is atopic 
dermatitis. 

5. Histidine and/or a derivative thereof for use in combina 
tion with phototherapy. 

6. Histidine and/or a derivative thereof for use according to 
claim 1, wherein the histidine and/or the derivative thereof is 
for use in combination with phototherapy. 

7. Histidine and/or a derivative thereof for use according to 
claim 1, wherein the histidine and/or the derivative thereof is 
formulated as a pharmaceutical composition. 

8. Histidine and/or a derivative thereof for use according to 
claim 1, wherein the histidine and/or the derivative thereof is 
formulated as a nutritional product. 

9. Histidine and/or a derivative thereof for use according to 
claim 1, wherein the derivative is selected from one or more of 
a peptide of histidine, a peptide of histidine and one or more 
additional amino acids, and a pharmaceutically-acceptable 
salt of histidine. 

10. Histidine (preferably L-histidine) for use according to 
claim 1. 

11. A pharmaceutical composition comprising a therapeu 
tically effective amount of histidine and/or a derivative 
thereof as the active ingredient in combination with a phar 
maceutically-acceptable diluent or carrier, wherein the histi 
dine and/or the derivative thereof is the only active ingredient 
in the pharmaceutical composition. 

12. A pharmaceutical composition comprising a therapeu 
tically effective amount of histidine and/or a derivative 
thereof as the active ingredient in combination with a phar 
maceutically-acceptable diluent or carrier, wherein the phar 
maceutical composition is formulated for oral administration. 

13. The pharmaceutical composition according to claim 
11, wherein the derivative is selected from one or more of a 
peptide of histidine, a peptide of histidine and one or more 
additional amino acids, and a pharmaceutically-acceptable 
salt of histidine. 

14. The pharmaceutical composition according to claim 
11, wherein the active ingredient is histidine, preferably 
L-histidine. 

15. (canceled) 
16. A nutritional product comprising a therapeutically 

effective amount of histidine and/or a derivative thereofas the 
active ingredient, wherein the histidine and/or the derivative 
thereof is the only active ingredient in the nutritional product. 

17. The nutritional product according to claim 16, wherein 
the derivative is selected from one or more of a peptide of 
histidine, a peptide of histidine and one or more additional 
amino acids, and a pharmaceutically-acceptable salt of histi 
dine. 

18. The nutritional product according to claim 16, wherein 
the active ingredient is histidine, preferably L-histidine. 

19. (canceled) 
20. (canceled) 
21. Histidine and/or a derivative thereof for use according 

to claim 2, wherein the histidine and/or the derivative thereof 
is for use in combination with phototherapy. 

22. Histidine and/or a derivative thereof for use according 
to claim 2, wherein the histidine and/or the derivative thereof 
is formulated as a pharmaceutical composition. 
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23. Histidine and/or a derivative thereof for use according 
to claim 5, wherein the histidine and/or the derivative thereof 
is formulated as a pharmaceutical composition. 

24. Histidine and/or a derivative thereof for use according 
to claim 2, wherein the histidine and/or the derivative thereof 
is formulated as a nutritional product. 

25. Histidine and/or a derivative thereof for use according 
to claim 5, wherein the histidine and/or the derivative thereof 
is formulated as a nutritional product. 

26. Histidine and/or a derivative thereof for use according 
to claim 2, wherein the derivative is selected from one or more 
of a peptide of histidine, a peptide of histidine and one or more 
additional amino acids, and a pharmaceutically-acceptable 
salt of histidine. 

27. Histidine and/or a derivative thereof for use according 
to claim 5, wherein the derivative is selected from one or more 
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of a peptide of histidine, a peptide of histidine and one or more 
additional amino acids, and a pharmaceutically-acceptable 
salt of histidine. 

28. Histidine (preferably L-histidine) for use according to 
claim 2. 

29. Histidine (preferably L-histidine) for use according to 
claim 5. 

30. The pharmaceutical composition according to claim 
12, wherein the derivative is selected from one or more of a 
peptide of histidine, a peptide of histidine and one or more 
additional amino acids, and a pharmaceutically-acceptable 
salt of histidine. 

31. The pharmaceutical composition according to claim 
12, wherein the active ingredient is histidine, preferably 
L-histidine. 

32. The nutritional product according to claim 17, wherein 
the active ingredient is histidine, preferably L-histidine. 

c c c c c 


